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COMPOUNDS FOR THERAPY AND DIAGNOSIS 
OF LUNG CANCER AND METHODS FOR THEIR USE 

5 TECHNICAL FIELD 

The present invention relates generally to compositions and methods for the 
treatment of lung cancer. The invention is more specifically related to nucleotide sequences 
that are preferentially expressed in lung tumor tissue, together with polypeptides encoded by 
such nucleotide sequences. The inventive nucleotide sequences and polypeptides may be used 
10 in vaccines and pharmaceutical compositions for the treatment of lung cancer. 

BACKGROUND OF THE INVENTION 

Lung cancer is the primary cause of cancer death among both men and women 
in the U.S., with an estimated 172,000 new cases being reported in 1994. The five-year 
1 5 survival rate among all lung cancer patients, regardless of the stage of disease at diagnosis, is 
only 13%. This contrasts with a five-year survival rate of 46% among cases detected while 
the disease is still localized. However, only 16% of lung cancers are discovered before the 
disease has spread. 

Early detection is difficult since clinical symptoms are often not seen until the 
20 disease has reached an advanced stage. Currently, diagnosis is aided by the use of chest x- 
rays, analysis of die type of cells contained in sputum and fiberoptic examination of the 
bronchial passages. Treatment regimens are determined by the type and stage of the cancer, 
and include surgery, radiation therapy and/or chemotherapy. In spite of considerable research 
into therapies for the disease, lung cancer remains difficult to treat. 

Accordingly, there remains a need in the art for improved vaccines, treatment 
methods and diagnostic techniques for lung cancer. 

SUMMARY OF THE INVENTION 

Briefly stated, the present invention provides compounds and methods for the 
30 therapy of lung cancer. In a first aspect, isolated polynucleotides encoding lung tumor 
polypeptides are provided, such polynucleotides comprising a nucleotide sequence selected 
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from the group consisting of: (a) sequences provided in SEQ ID NO: 1-i 1, 19. 22-25. 27-31 
5L 53. 55, 63. 70. 72, 79, 80, 86, 87, 89, 90, 102-107, 109, 139, 143-149, 151-154 and 156- 
158; (b) sequences complementary to a sequence provided in SEQ ID NO: I-l I, 19. 22-25, 
27-31,51,53.55. 63, 70, 72, 79. 80, 86, 87, 89. 90, 102-107. 109, 139, 143-149. 151-154 and 
1 56-158; and (b) variants of the sequences of (a) or (b). 

In a second aspect, isolated polypeptides are provided that comprise at least an 
immunogenic portion of a lung tumor protein or a variant thereof. In specific embodiments, 
such polypeptides comprise an amino acid sequence encoded by a DNA sequence comprising 
a nucleotide sequence selected from th^ group consisting of (a) sequences recited in SEQ ID 
NO: I-IL 19, 22-25, 27-31.51.53,55, 63,70, 72. 79, 80. 86:87, 89. 90. 102-107. 109. 139, 
143-149, 151-154 and 156-158: (b) sequences complementary to a sequence provided in SEQ 
ID NO: 1-11. 19, 22-25, 27-31, 51, 53, 55, 63, 70, 72. 79, 80, 86. 87, 89, 90. 102-107. 109, 
139, 143-149. 151-154 and 156-158; and (c) variants of the sequences of (a) and (b). 

In related aspects, expression vectors comprising the inventive 
polynucleotides, together with host cells transformed or transfected with such expression 
vectors are provided. In preferred embodiments, the host cells are selected from the group 
consisting of £. co//, yeast and mammalian cells. 

In another aspect, fusion proteins comprising a first and a second inventive 
polypeptide or. alternatively, an inventive polypeptide and a known lung tumor antigen, are 
20 provided. 

The present invention further provides pharmaceutical compo'sitions 
comprising one or more of the above polypeptides, fusion proteins or polynucleotides and a 
physiologically acceptable carrier, together with vaccines comprising one or more such 
polypeptides, fusion proteins or polynucleotides in combination with an immune response 
25 enhancer. 

In related aspects, the present invention provides methods for inhibiting the 
development of lung cancer in a patient, comprising administering to a patient an effective 
amount of at least one of the above pharmaceutical compositions and/or vaccines. 

In yet a further aspect of the present invention, methods are provided for 
30 detecting lung cancer in a patient, comprising: (a) contacting a biological sample obtained 
from a patient with a binding agent that is capable of binding to a polypeptide disclosed 
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herein: and (b) detecting in the sample a protein or polypeptide that binds to the binding 
agent. In preferred embodiments, the binding agent is an antibody, most preferably a 
monoclonal antibody. 

In related aspects, methods are provided for monitoring the progression of 
lung cancer in a patient, comprising: (a) contacting a biological sample obtained from a 
patient with a binding agent that is capable of binding to one of the polypeptides disclosed 
herein; (b) determining in the sample an amount of a protein or polypeptide that binds to the 
binding agent; (c) repeating steps (a) and (b); and comparing the amounts of polypeptide 
detected in steps (b) and (c). 

Within related aspects, the present invention provides antibodies, preferably 
monoclonal antibodies, that bind to the inventive polypeptides, as well as diagnostic kits 
comprising such antibodies, and methods of using such antibodies to inhibit the development 
of lung cancer. 

The present invention ftjrther provides methods for detecting lung cancer 
comprising: (a) obtaining a biological sample from a patient; (b) contacting the sample with 
a first and a second oligonucleotide primer in a polymerase chain reaction, at least one of the 
oligonucleotide primers being specific for a polynucleotide that encodes one of the 
polypeptides disclosed herein: and (c) detecting in the sample^a DNA sequence that amplifies 
in the presence of the first and second oligonucleotide primers. In a preferred embodiment, at 
least one of the oligonucleotide primep cc^mnri.e. ■..ct^.K...t^,.n„..„.,.....:.^„...,„„..__^ 
a polynucleotide comprising a sequence selected from the group consisting of SEQ ID NO: 1- 
31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16-120 and 126-181. 

In a further aspect, the present invention provides a method for detecting lung 
cancer in a patient comprising: (a) obtaining a biological sample from the patient; (b) 
contacting the sample with an oligonucleotide probe specific for a polynucleotide that 
encodes one of the polypeptides disclosed herein; and (c) detecting in the sample a DNA 
sequence that hybridizes to the oligonucleotide probe. Preferably, the oligonucleotide probe 
comprises at least about 15 contiguous nucleotides of a polynucleotide comprising a sequence 
selected from the group consisting of SEQ ID NO: 1-31, 49-55, 63, 64, 66. 68-72, 78-80, 84- 
92, 102-110. 116-120 and 126-181.In related aspects, diagnostic kits comprising the above 
oligonucleotide probes or primers are provided. 
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In yet a further aspect, methods for the treatment of lung cancer 
in a patient are provided, the methods comprising obtaining PBMC from the patient, 
incubating the PBMC with a polypeptide of the present invention (or a polynucleotide that 
encodes such a polypeptide) to provide incubated T cells and administering the incubated T 
cells to the patient. In present invention additionally provides methods for the treatment of 
lung cancer that comprise incubating antigen presenting cells with a polypeptide of the 
present invention (or a polynucleotide that encodes such a polypeptide) to provide incubated 
antigen presenting cells and administering the incubated antigen presenting cells to the 
patient. In certain embodiments, the- antigen presenting cells are selected from the eroup 
consisting of dendritic cells and macrophages. Compositions for the treatment of lung cancer 
comprising T cells or antigen presenting cells that have been incubated with a polypeptide or 
polynucleotide of the present invention are also provided. These and other aspects of the 
present invention will become apparent upon reference to the following detailed description. 
All references disclosed herein are hereby incorporated by reference in their entiretv as if 
15 each was incoiporated individually. 

SEQUENCE rDENTIOTRS" ^t: : 

SEQ ID NO: 1 is the determined cDNA sequence for L363Cl.cons 

SEQ ID NO: 2 is the determined cDNA sequence for L263C2.cons 
20 SEQ ID NO: 3 is the determined cDNA sequence for L263C2c 

SEQ ID NO: 4 is the determined cDNA sequence for L263C1 .cons 

SEQ ID NO: 5 is the determined cDNA sequence for L263Clb 

SEQ ID NO: 6 is the determined cDNA sequence for L164C2.cons 

SEQ ID NO: 7 is the determined cDNA sequence for L 1 64C 1 .cons 
25 SEQ ID NO: 8 is the determined cDNA sequence for L366Cla 

SEQ ID NO: 9 is the determined cDNA sequence for L260C1 .cons 

SEQ ID NO: 10 is the determined cDNA sequence for L163Clc 

SEQ ID NO: 1 1 is the determined cDNA sequence for L163Clb 

SEQ ID NO: 12 is the determined cDNA sequence for L255C1 .cons 
30 SEQ ID NO: 1 3 is the determined cDNA sequence for L255C 1 b 
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SEQ ID NO: 14 is the detennined cDNA sequence for L355C1 
SEQ ID NO: 15 is the determined cDNA sequence for L366C1.( 
SEQ ID NO: 16 is the determined cDNA sequence for L163Cla 
SEQ ID NO: 17 is the determined cDNA sequence for LT86-! 
5 SEQ ID NO: 1 8 is the determined cDNA sequence for LT86-2 
SEQ ID NO: 19 is the determined cDNA sequence for LT86-3 
SEQ ID NO: 20 is die determined cDNA sequence for LT86-4 
SEQ ID NO: 21 is the determined cDNA sequence for LT86-5 
SEQ ID NO: 22 is the determined cDNA sequence for LT86-6 
10 SEQ ID NO: 23 is the determined cDNA sequence for LT86-7 
SEQ ID NO: 24 is the determined cDNA sequence for LT86-8 
SEQ ID NO: 25 is the determined cDNA sequence for LT86-9 
SEQ ID NO: 26 is the determined cDNA sequence for LT86-10 
SEQ ID NO: 27 is the determined cDNA sequence for LT86-1 1 
15 SEQ ID NO: 28 is the determined cDNA sequence for LT86-12 
SEQ ID NO: 29 is the determined cDNA sequence for LT86-13 
SEQ ID NO: 30 is the determined cDNA sequence for LT86-14 
SEQ ID NO: 3 1 is the determined cDNA sequence for LT86-I5 
SEQ ID NO: 32 is the predicted amino acid sequence for LT86-I 

^}'^ sequence for LT86-2 
SiEQ ID NO: 34 is the predicted amino acid sequence for LT86-3 
SEQ ID NO: 35 is the predicted aniino acid sequence for LT86-4 
SEQ ID NO: 36 is the predicted amino acid sequence for LT86-5 
SEQ ID NO: 37 is the predicted amino acid sequence for LT86-6 
25 SEQ ID NO: 38 is the predicted amino acid sequence for LT86-7 
SEQ ID NO: 39 is the predicted amino acid sequence for LT86-8 
SEQ ID NO: 40 is the predicted amino acid sequence for LT86-9 
SEQ ID NO: 41 is the predicted amino acid sequence for LT86-10 
SEQ ID NO: 42 is the predicted amino acid sequence for LT86-1 1 
30 SEQ ID NO: 43 is the predicted amino acid sequence for LT86- 1 2 
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SEQ ID NO: 44 is the predicted amino acid sequence for LT86-13 
SEQ ID NO; 45 is the predicted amino acid sequence for LT86-14 
SEQ ID NO: 46 is the predicted amino acid sequence for LT86-15 
SEQ ID NO: 47 is a (dT),2AG primer 
5 SEQ ID NO: 48 is a primer 

SEQ ID NO: 49 is the determined 5' cDNA sequence for L86S-3 
SEQ ID NO: 50 is the determined 5" cDNA sequence for L86S-12 
SEQ ID NO: 51 is the determined 5' cDNA sequence for L86S-16 
SEQ ID NO: 52 is the determined 5' gDNA sequence for L86S-25 
10 SEQ ID NO: 53 is the determined 5' cDNA sequence for L86S-36 
SEQ ID NO: 54 is the determined 5' cDNA sequence for L86S-40 
SEQ ID NO: 55 is the determined 5' cDNA sequence for L86S-46 
SEQ ID NO: 56 is the predicted amino acid sequence for L86S-3 
SEQ ID NO: 57 is the predicted amino acid sequence for L86S-12 
15 SEQ ID NO: 58 is the predicted amino acid sequence for L86S-16 
SEQ ID NO: 59 is the predicted amino acid sequence for L86S-25 
SEQ ID NO: 60 is the predicted amino acid sequence for L86S-36 
SEQ ID NO: 61 is the predicted amino acid sequence for L86S-40 
SEQ ID NO: 62 is the predicted amino acid sequence for L86S-46 
20 SEQ ID NO: 63 is the determined 5^ cDNA sequence for L86S-30 
SEQ ID NO: 64 is the determined 5' cDNA sequence for L86S-4I 
SEQ ID NO: 65 is the predicted amino acid sequence from the 5' end of LT86-9 
SEQ ID NO: 66 is the determined extended cDNA sequence for LT86-4 
SEQ ID NO: 67 is the predicted extended amino acid sequence for LT86-4 
25 SEQ ID NO: 68 is the determined 5' cDNA sequence for LT86-20 
SEQ ID NO: 69 is the determined 3' cDNA sequence for LT86-21 
SEQ ID NO: 70 is the determined 5' cDNA sequence for LT86-22 
SEQ ID NO: 71 is the determined 5' cDNA sequence for LT86-26 
SEQ ID NO: 72 is the determined 5' cDNA sequence for LT86-27 
30 SEQ ID NO: 73 is the predicted amino acid sequence for LT86-20 
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SEQ ID NO: 74 is the predicted amino acid sequence for LT86-21 
SEQ ID NO: 75 is the predicted amino acid sequence for LT86-22 
SEQ ID NO: 76 is the predicted amino acid sequence for LT86-26 
SEQ ID NO: 77 is the predicted amino acid sequence for LT86-27 
SEQ ID NO: 78 is the determined extended cDNA sequence for L86S-12 
SEQ ID NO: 79 is the determined extended cDNA sequence for L86S-36 
SEQ ID NO: 80 is the determined extended cDNA sequence for L86S-46 
SEQ ID NO: 81 is the predicted extended amino acid sequence for L86S-I2 
SEQ ID NO: 82 is the predicted extended amino acid sequence for L86S-36 
SEQ ID NO: 83 is the predicted extended amino acid sequence for L86S-46 
SEQ ID NO: 84 is the determined 5'cDNA sequence for L86S-6 
SEQ ID NO: 85 is the determined 5'cDNA sequence for L86S-1 1 
SEQ ID NO: 86 is the determined 5'cDNA sequence for L86S-14 
SEQ ID NO: 87 is the determined 5'cDNA sequence for L86S-29 
SEQ ID NO: 88 is the determined 5'cDNA sequence for L86S-34 
SEQ ID NO: 89 is the determined 5'cDNA sequence for L86S-39 
SEQ ID NO: 90 is the determined 5'cDNA sequence for L86S-47 
SEQ ID NO: 9 1 is the determined 5'cDNA sequence for L86S-49 
SEQ ID NO: 92 is the determined 5'cDNA sequence for L86S-51 

mmm l?^ il'-V'''' r''"^SFifi?iffr^'"'""i''"''^r'°n"°""°|f"f(tf-fffT^- r 

SEQ ID NO: 94 is the predicted amino acid sequence for L86S-1 1 
SEQ ID NO: 95 is the predicted amino acid sequence for L86S-I4 
SEQ ID NO: 96 is the predicted amino acid sequence for L86S-29 
SEQ ID NO: 97 is the predicted amino acid sequence for L86S-34 
SEQ ID NO: 98 is the predicted amino acid sequence for L86S-39 
SEQ ID NO: 99 is the predicted amino acid sequence for L86S-47 
SEQ ID NO: 100 is the predicted amino acid sequence for L86S-49 
SEQ ID NO: 101 is the predicted amino acid sequence for L86S-51 
SEQ ID NO: 102 is the determined DNA sequence for SLT-Tl 
SEQ ID NO: 103 is the determined 5' cDNA sequence for SLT-T2 
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SEQ ID NO: 104 is the determined 5' cDNA sequence for SLT-T3 
SEQ ID NO: 105 is the determined 5' cDNA sequence for SLT-T5 
SEQ ID NO: 106 is the determined 5' cDNA sequence for SLT-T7 
SEQ ID NO: 107 is the determined 5' cDNA sequence for SLT-T9 
5 SEQ ID NO: 108 is the determined 5' cDNA sequence for SLT-TIO 
SEQ ID NO: 109 is the determined 5' cDNA sequence for SLT-Tl 1 
SEQ ID NO: 110 is the determined 5' cDNA sequence for SLT-T12 
SEQ ID NO: 1 1 1 is the predicted amino acid sequence for SLT-TI 
SEQ ID NO: 112 is the predicted amino- acid sequence for SLT-T2 
10 SEQ ID NO: 1 1 3 is the predicted amino acid sequence for SLt-T3 
SEQ ID NO: 114 is the predicted amino acid sequence for SLT-TIO 
SEQ ID NO: 1 1 5 is the predicted amino acid sequence for SLT-TI 2 
SEQ ID NO: 1 16 is the determined 5' cDNA sequence for SALT-T3 
SEQ ID NO: 1 1 7 is the determined 5' cDNA sequence for SAlT-T4 
15 SEQ ID NO: 1 1 8 is the determined 5' cDNA sequence for SALT-T7 
SEQ ID NO: 1 19 is the determined 5' cDNA sequence for SALT-T8 
SEQ ID NO: 120 is the determined 5' cDNA sequence for SALT-T9 
SEQ ID NO: 12 1 is the predicted amino acid sequence for SALT-T3 
SEQ ID NO: 122 is the predicted amino acid sequence for SALT-T4 
20 SEQ ID NO: 123 is the predicted amino acid sequence for SALT-T7 
SEQ ID NO: 124 is the predicted amino acid sequence for SALT-T8 
SEQ ID NO: 125 is the predicted amino acid sequence for SALT-T9 
SEQ ID NO: 126 is the determined cDNA sequence for PSLT-I 
SEQ ID NO: 127 is the determined cDNA sequence for PSLT-2 
25 SEQ ID NO: 128 is the determined cDNA sequence for PSLT-7 
SEQ ID NO: 129 is the determined cDNA sequence for PSLT-13 
SEQ ID NO: 130 is the determined cDNA sequence for PSLT-27 
SEQ ID NO: 13 1 is the determined cDNA sequence for PSLT-28 
SEQ ID NO: 132 is the determined cDNA sequence for PSLT-30 
30 SEQ ID NO: 133 is the determined cDNA sequence for PSLT-40 
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SEQ ID NO: 1 34 is the determined cDNA sequence for PSLT-69 
SEQ ID NO: 135 is the determined cDNA sequence for PSLT-71 
SEQ ID NO: 136 is the determined cDNA sequence for PSLT-73 
SEQ ID NO: 137 is the determined cDNA sequence for PSLT-79 
SEQ ID NO: 1 38 is the determined cDNA sequence for PSLT-03 
SEQ ID NO: 1 39 is the determined cDNA sequence for PSLT-09 
SEQ ID NO: 140 is the determined cDNA sequence for PSLT-01 1 
SEQ ID NO: 141 is the determined cDNA sequence for PSLT-041 
SEQ ID NO: 142 is the determined cDNA sequence for PSLT-62 
SEQ ID NO: 143 is the determined cDNA sequence for PSLT-6 
SEQ ID NO: 144 is the determined cDNA sequence for PSLT-37 
SEQ ID NO: 145 is the determined cDNA sequence for PSLT-74 
SEQ ID NO: 146 is the determined cDNA sequence for PSLT-01 0 
SEQ ID NO: 147 is the determined cDNA sequence for PSLT-01 2 
SEQ ID NO: 148 is the determined cDNA sequence for PSLT-037 
SEQ ID NO: 149 is the determined 5' cDNA sequence for SAL-3 
SEQ ID NO: 150 is the determined 5' cDNA sequence for SAL-24 
SEQ ID NO: 15 1 is the determined 5' cDNA sequence for SAL-25 
SEQ ID NO: 152 is the determined 5' cDNA sequence for SAL-33 

SEQ ID NO: 154 is the determined 5' cDNA sequence for SAL-57 
SEQ ID NO: 155 is the determined 5' cDNA sequence for SAL-66 
SEQ ID NO: 156 is the determined 5' cDNA sequence for SAL-82 
SEQ ID NO: 1 57 is the determined 5' cDNA sequence for SAL-99 
SEQ ID NO: 1 58 is the determined 5' cDNA sequence for SAL-104 
SEQ ID NO: 1 59 is the determined 5' cDNA sequence for SAL- 109 
SEQ ID NO: 1 60 is the determined 5' cDNA sequence for SAL-5 
SEQ ID NO: 161 is the determined 5' cDNA sequence for SAL-8 
SEQ ID NO: 162 is the determined 5' cDNA sequence for SAL-12 
SEQ ID NO: 163 is the determined 5' cDNA sequence for SAL-14 
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SEQ ID NO: 164 is the determined 5' cDNA sequence for SAL-16 
SEQ ID NO: 165 is the determined 5' cDNA sequence for SAL-23 
SEQ ID NO: 166 is the determined 5' cDNA sequence for SAL-26 
SEQ ID NO: 167 is the determined 5' cDNA sequence for SAL-29 
SEQ ID NO: 168 is the determined 5' cDNA sequence for SAL-32 
SEQ ID NO: 169 is the determined 5' cDNA sequence for SAL-39 
SEQ ID NO: 1 70 is the determined 5^ cDNA sequence for SAL-42 
SEQ ID NO: 1 71 is the determined 5' cDNA sequence for SAL-43 
SEQ ID NO: 1 72 is the determined 5' gDNA sequence for SAL-44 
SEQ ID NO: 1 73 is the determined 5' cDNA sequence for SAL-48 
SEQ ID NO: 174 is the determined 5' cDNA sequence for SAL-68 
SEQ ID NO: 175 is the determined 5' cDNA sequence for SAL-72 
SEQ ID NO: 176 is the determined 5' cDNA sequence for SAL-77 
SEQ ID NO: 177 is the determined 5' cDNA sequence for SAL-86 
SEQ ID NO: 178 is the determined 5' cDNA sequence for SAL-88 
SEQ ID NO: 179 is the determined 5' cDNA sequence for SAL-93 
SEQ ID NO: 180 is the determined 5' cDNA sequence for SAL- 100 
SEQ ID NO: 1 8 1 is the determined 5 ' cDNA sequence for SAL- 1 05 
SEQ ID NO: 182 is the predicted amino acid sequence for SAL-3 
SEQ ID NO: 183 is the predicted amino acid sequence for SAL-24 
SEQ ID NO: 184 is a first predicted amino acid sequence for SAL-25 
SEQ ID NO: 1 85 is a second predicted amino acid sequence for SAL-25 
SEQ ID NO: 1 86 is the predicted amino acid sequence for SAL-3 3 
SEQ ID NO: 1 87 is a first predicted amino acid sequence for SAL-50 
SEQ ID NO: 1 88 is the predicted amino acid sequence for SAL-57 
SEQ ID NO: 189 is a first predicted amino acid sequence for SAL-66 
SEQ ID NO: 190 is a second predicted amino acid sequence for SAL-66 
SEQ ID NO: 191 is the predicted amino acid sequence for SAL-82 
SEQ ID NO: 192 is the predicted amino acid sequence for SAL-99 
SEQ ID NO: 193 is the predicted amino acid sequence for SAL- 104 
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SEQ ID NO: 1 94 is the predicted amino acid sequence for SAL-5 
SEQ ID NO: 1 95 is the predicted amino acid sequence for SAL-8 
SEQ ID NO: 196 is the predicted amino acid sequence for SAL- 12 
SEQ ID NO: 1 97 is the predicted amino acid sequence for SAL- 14 
i SEQ ID NO: 1 98 is the predicted amino acid sequence for SAL- 1 6 
SEQ ID NO: 1 99 is the predicted amino acid sequence for SAL-23 
SEQ ID NO: 200 is the predicted amino acid sequence for SAL-26 
SEQ ID NO: 201 is the predicted amino acid sequence for SAL-29 
SEQ ID NO: 202 is the predicted aminaacid sequence for SAL-32 
SEQ ID NO: 203 is the predicted amino acid sequence for SAL-39 
SEQ ID NO: 204 is the predicted amino acid sequence for SAL-42 
SEQ ID NO: 205 is the predicted amino acid sequence for SAL-43 
SEQ ID NO: 206 is the predicted amino acid sequence for SAL-44 
SEQ ID NO: 207 is the predicted amino acid sequence for SAL-48 
SEQ ID NO: 208 is the predicted amino acid sequence for SAL-68 
SEQ ID NO: 209 is the predicted amino acid sequence for SAL- 72 
SEQ ID NO: 210 is the predicted amino acid sequence for SAL-77 
SEQ ID NO: 21 1 is the predicted amino acid sequence for SAL-86 
SEQ ID NO: 212 is the predicted amino acid sequence for SAL-88 
SEQ ID NO: 213 is the predicted amino acid sequence for SAT -Oi 
SEQ ID NO: 214 is the predicted amino acid sequence for SAL-100 
SEQ ID NO: 215 is the predicted amino acid sequence for SAL- 105 
SEQ ID NO: 2 1 6 is a second predicted amino acid sequence for SAL-50 

DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is generally directed to compositions 
and methods for the therapy of lung cancer. The compositions described herein include 
polypeptides, fusion proteins and polynucleotides. Also included within the present invention 
are molecules (such as an antibody or fragment thereoO that bind to the inventive 
polypeptides. Such molecules are referred to herein as "binding agents." 
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In one embodiment, the inventive polypeptides comprise at least a portion of a 
protein that is expressed at a greater level in human lung tumor tissue than in normal lung 
tissue. Preferably, the level of RNA encoding the polypeptide is at least 2-fold higher in 
tumor tissue. Such polypeptides include, but are not limited to. polypeptides (and 
immunogenic portions thereot) encoded by the nucleotide sequences provided in SEQ ID 
NO: 1-16 and variants thereof 

In a second embodiment, the inventive polypeptides comprise at least a 
portion of a immunogenic lung tumor protein, including but not limited to polypeptides 
wherein the lung tumor protein includes an amino acid sequence encoded by a polynucleotide 
including a sequence selected from the group consisting of (a) nucleotide sequences recited in 
SEQ ID NO: 17-31, 49-55, 63.64. 66. 68-72, 78-80 and 84-92, (b) the complements of said 
nucleotide sequences, and (c) variants of such sequences. 

In a third embodiment, the inventive polypeptides comprise at least a portion 
of a lung tumor protein, including polypeptides wherein the lung tumor protein includes an 
amino acid sequence encoded by a polynucleotide including a sequence selected from the 
group consisting of (a) nucleotide sequences recited in SEQ ID NO: 1 02- 110. 1 16-120 and 
126-181. (b) the complements of said nucleotide sequences, and (c) variants of such 
sequences. 

As used herein, the term "polypeptide" encompasses amino acid chains of any 
length, including full length proteins, wherein the amino acid residues are linked by covalent 
peptide bonds. Thus, a polypeptide comprising a portion of one of the above lung tumor 
proteins may consist entirely of the portion, or the portion may be present within a larger 
polypeptide that contains additional sequences. The additional sequences may be derived 
from the native protein or may be heterologous, and such sequences may (but need not) be 
immunoreactive and/or antigenic. As detailed below, such polypeptides may be isolated from 
lung tumor tissue or prepared by synthetic or recombinant means. 

As used herein, an "immunogenic ponion" of a lung tumor protein is a portion 
that is capable of eliciting an immune response in a patient inflicted with lung cancer and as 
such binds to antibodies present within sera from a lung cancer patient. Such immunogenic 
portions generally comprise at least about 5 amino acid residues, more preferably at least 
about 1 0, and most preferably at least about 20 amino acid residues. Immunogenic portions 



8N'>DOCI0: <WO 9938973A2_I_> 



y 



WO 99/38973 

PCT/US99/0I642 



13 



15 



20 



25 



30 



Of U,ep™,„„ described herein identified in bribed, binding as^y. SucK as.y» 

n..y generaiiv be perfo^ed nsing an, „ra v.He,y of „eans ^ ,h„. „f „di„a„ J„ 

COM r:"^"- • ^ 

Co,d Spnng Harbor Labo„,„^. Co,d Spring Harbor, NV. ,988. For exanip,.. a p„„pepride 
may be ,„™obi,.ed on a .o,id .ppor, (a. de^ribed beiow, and eon.c,ed >vi,b parien, _ 
.0 ano„ b,nd,ng of antibodies »i,«„ ,bc sera .o .be i™n,obi,i»d polypepdde. Unbound sera 
may ,hf„ be removed and bound anribodies de,ec.ed using, for e.a„.p,e, -,,abe,ed Proiein 

ibodi'rr"'"'':"' ^ ^ ^'-^-^ 

an„b„d,es for use ,n de,ec,ion of rhe- po^pepride in blood or orber fluids of iun. eancer 
pauenrs. Merbods for preparing and idenriiying immunogenic ponions of an.i.ens o'f ,»own 
sequence are we,, known in ,he ar. and inCude rbose sur^narized in Pau,,V.„^»..„„, 
Immunology, ed.. Raven Press, ,993, pp, 243-247. 

The rem, »polynuc,.o,ide(s)," as used herein, means a single or doubie-srranded 
polymer of deoxyribonuCeoride or ribonuCeoride bases and .nCudes DNA and 
corresponding RNA mo,ecu,es. including HnRNA and mRNA molecules, borh sense and 
anu-sense srrands, and comprehends cDNA, genomic DNA and recombinan, DNA, as we,, as 
who„y or pa„ia,ly synthesized polynuCeo.ides. An HnRNA molecule conrains inrrons and 
corresponds ,o .a DNA molecule in a generally one-.o^ne manner. An „RNA molecule . 
co„ ,o an Hnl^A and DNA molecule fron, which me inrrons h«ve been excised A 
polynucleoiide may consis, ofan enrire gene, or any portion thereof. Operable anti-sense 
pob-nucleottdes may comprise a frag„.en, of the corresponding polynucleotide, and the 
defimtton of "polynucleotide" therefore includes al, such operable anti-sense ftagments 

The compositions and methods of the presem invention also encompass 
variants of the above polypeptides and polynucleotides. 

A polypeptide -variant- as used herein, is a polypeptide dra. differs f^m dre 
rect^ polypeptide only in conservative substitutions and/or modifications, such Uiat the 
anugenlc properties of the polypeptide arc rerained. ,n a preferred embodiment, variant 
polypepttdes differ from an identified sequence by substitution, deletion or addition of five 
amino acids or fewer. Such variants may generally be identified by modi^ng one of the 
above polypeptide se<,„ences, and evaluating the anUgcnic properties of the modified 
polypept.de using, for example, the representative procedures described herein Polypepride 
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variants preferably exhibit at least about 70%, more preferably at least about 90% and most 
preferably at least about 95% identity (determined as described below) to the identified 
polypeptides. 

As used herein, a "conservative substitution" is one in which an amino acid is 
substituted for another amino acid that has similar properties, such that one skilled in the art 
of peptide chemistry would expect the secondary structure and hydropathic nature of the 
polypeptide to be substantially unchanged. In general, the following groups of amino acids 
represent conservative changes: (l)ala, pro, gly, glu, asp, gin, asn, sen thr; (2)cys, ser, tyr, 
thr; (3) val. ile, leu. met, aia. phe; (4) lys, arg, his: and (5) phe, tyr, trp, his. 

Variants may also, or alternatively, contain other modifications, including the 
deletion or addition of amino acids that have minimal influence on the antigenic properties, 
secondary structure and hydropathic nature of the polypeptide. For example, a polypeptide 
may be conjugated to a signal (or leader) sequence at the N-terminal end of the protein which 
co-translationally or post-translationally directs transfer of the protein. The polypeptide may 
also be conjugated to a linker or other sequence for ease of synthesis, purification or 
identification of the polypeptide (e.g., poly-His), or to enhance binding of the polypeptide to a 
solid support. For example, a polypeptide may be conjugated to an immunoglobulin Fc 
region. 

A nucleotide ^'variant' is a sequence that differs from the recited nucleotide 
sequence in having one or more nucleotide deletions, substitutions or additions. Such 
modifications may be readily introduced using standard mutagenesis techniques, such as 
oligonucleotide-directed site-specific mutagenesis as taught, for example, by Adelman et ah 
{DNA. 2:183. 1983). Nucleotide variants may be naturally occurring allelic variants, or non- 
naturally occurring variants. Variant nucleotide sequences preferably exhibit at least about 
70%, more preferably at least about 80% and most preferably at least about 90% identity 
(determined as described below) to the recited sequence. 

The lung tumor antigens provided by the present invention include variants 
that are encoded by DNA sequences which are substantially homologous to one or more of 
the DNA sequences specifically recited herein. "Substantial homology," as used herein, 
refers to DNA sequences that are capable of hybridizing under moderately stringent 
conditions. Suitable moderately stringent conditions include prewashing in a solution of 5X 
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SSC, 0.50/0 SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50°C-65»C. 5X SSC. overnight or 
in the event of cross-species homology, at 45°C with 0.5X SSC; followed by washing twice 
at 65»C for 20 minutes with each of 2X. 0.5X and 0.2X SSC containing 0.1 »/„ SDs" Such 
hybridizing DNA sequences are also within the scope of this invention, as are nucleotide 
sequences that, due to code degeneracy, encode an immunogenic polypeptide that is encoded 
by a hybridizing DNA sequence. 

Two nucleotide or polypeptide sequences are said to be "identical" if the 
sequence of nucleotides or amino acid residues in the two sequences is the same when aligned 
for maximum correspondence as described below Comparisons between two sequences are 
typically performed by comparing the sequences over a comparison window to identify and 
compare local regions of sequence similarity. A "comparison window" as used herein, refers 
to a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to about 50, 
in which a sequence may be compared to a reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. 

Optimal alignment of sequences for comparison may be conducted using the 
Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, Inc., 
Madison, WI), using default parameters. This program embodies several aligmnent schemes 
described in the following references: Dayhoff M.O. (1978) A model of evolutionary change 
in proteins - Matrices for detecting distant relationships. In Dayhoff M.O. (ed.) Atlas of 
a^te i ii§Sa>V^"P . e | and|S,t^^^^^ 



Vol. 5: Suppl. 3, pp. 345-358: Hein J. (1990) Unified Approach to Aligmnent and Phylogenes 
pp. 626-645 Methods in Enzymology vol. 1 83, Academic Press, Inc., San Diego, CA; 
Higgins, D.G. and Sharp, P.M. (1989) Fast and sensitive multiple sequence alignments on a 
microcomputer C^5/05 5:151-153; Myers, E.W. and Muller W. (1988) Optimal alignments 
in linear space CABIOS 4:n-lT, Robinson, E.D. (1971) Comb. Theor //:105: Santou, N. 
Nes. M. (1987) The neighbor joining method. A new method for reconstructing phvlogenetic 
trees MoL Biol. Evol. 4:406-425; Sneath, P.H.A. and Sokal. R.R. (1973) Numerical 
Taxonomy - ,he Principles and Practice of Numerical Taxonomy^ Freeman Press, San 
Francisco, CA; Wilbur, W.J. and Lipman, D.J. (1983) Rapid similarity searches of nucleic 
acid and protein data banks Proc. Natl Acad., Sci. USA 50:726-730. 
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Preferably, the "percentage of sequence identity" is determined by comparing 
two optimally aligned sequences over a window of comparison of at least 20 positions, 
wherein the portion of the polynucleotide sequence in the comparison window may comprise 
additions or deletions (i.e. gaps) of 20 percent or less, usually 5 to 15 percent or 10 to 12 
percent, as compared to the reference sequences (which does not comprise additions or 
deletions) for optimal alignment of the two sequences. The percentage is calculated by 
determining the number of positions at which the identical nucleic acid bases or amino acid 
residue occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the reference sequence (i.e. 
the window size) and multiplying the results by 100 to yield the percentage of sequence 
identity. 

The lung tumor polypeptides of the present invention, and polynucleotides 
encoding such polypeptides, may be isolated from lung tumor tissue using any of a variety of 
methods well known in the art. For example, cDNA molecules encoding polypeptides 
preferentially expressed in lung tumor tissue may be cloned on the basis of the lung tumor- 
specific expression of the corresponding mRNAs. using differential display PGR. This 
technique compares the amplified products from RNA templates prepared from normal lung 
and lung tumor tissue. cDNA may be prepared by reverse; transcription of RNA using a 
(dT),2AG primer. Following amplification of the cDNA using a random primer, a band 
corresponding to an amplified product specific to the tumor RNA may be cut out from a 
silver stained gel and subcloned into a suitable vector. Examples of cDNA sequences that 
may be isolated using this procedure include those provided in SEQ ID NO: 1-16. 

cDNA molecules encoding immunogenic lung tumor polypeptides may be 
prepared by screening a cDNA expression librar>' prepared from a lung tumor sample with 
sera from the same patient as the tumor sample, as described in detail in Example 2 below. 
Examples of cDNA sequences that may be isolated using this procedure include those 
provided in SEQ ID NO: 17-31. Additional cDNA molecules encoding lung tumor 
polypeptides may be obtained by screening such a cDNA expression library with mouse anti- 
lung tumor serum as described below in Example 3. Examples of cDNA sequences that may 
thus be isolated are provided in SEQ ID NO: 49-55, 63, 64 and 126-148. cDNA sequences 
encoding lung tumor antigens may also be isolated by screening of lung tumor cDNA 
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libraries prepared from SCID mice with mouse anti-tumor sera, as described below in 
Example 4. Examples of cDNA sequences that may be isolated using this technique are 
provided in SEQ ID NO: 149-181. 

A gene encoding a polypeptide described herein (or a portion thereof) may, 
alternatively, be amplified from human genomic DNA, or from lung tumor cDNA. via 
polymerase chain reaction. For this approach, sequence-specific primers may be designed 
based on the nucleotide sequences provided herein and may be purchased or synthesized. An 
amplified portion of a specific nucleotide sequence may then be used to isolate the fiill length 
gene from a human genomic DNA library or from a lung tumor cDNA library, using well 
known techniques, such as those described in Sambrook et al.. Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor Laboratories. Cold Spring Harbor, NY (1989). 

Once a DNA sequence encoding a polypeptide is obtained, the polypeptide 
may be produced recombinantly by inserting the DNA sequence into an expression vector and 
expressing the polypeptide in an appropriate host. Any of a variety of expression vectors 
known to those of ordinary skill in the art may be employed to express recombinant 
polypeptides of this invention. Expression may be achieved in any appropriate host cell that 
has been transformed or transfected with an expression vector containing a polynucleotide 
that encodes the recombinant polypeptide. Suitable host cells include prokaryotes. yeast and 
higher eukaryotic cells. Preferably, the host cells employed are E. coli, yeast or a mammalian 
cell line, such as COS or CHO cells. The DNA sequences expressed in this manner may 
encode naturally occurring polypeptides, portions of naturally occurring polypeptides, or 
odier variants thereof Supematants from suitable host/vector systems which secrete the 
recombinant polypeptide may be first concentrated using a commercially available filter. The 
concentrate may then be applied to a suitable purification matrix, such as an affinity matrix or 
ion exchange resin. Finally, one or more reverse phase HPLC steps can be employed to 
further purify the recombinant polypeptide. 

Such techniques may also be used to prepare polypeptides comprising portions 
or variants of the native polypeptides. Portions and other variants having fewer than about 
100 amino acids, and generally fewer than about 50 amino acids, may be generated using 
techniques well known to those of ordinary skill in the art. For example, such polypeptides 
may be synthesized using any of the commercially available solid-phase techniques, such as 
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the Menifield solid-phase synthesis method, where amino acids are sequentially added to a 
growing amino acid chain (see, for example, Merrifield, J. Am. Chem. Sac. 55:2149-2146. 
1963). Equipment for automated synthesis of polypeptides is commercially available from 
suppliers such as Perkin Elmer/Applied BioSystems Division (Foster City, CA). and may be 
operated according to the manufacturer's instructions. 

In general, regardless of the method of preparation, the polypeptides disclosed 
herem are prepared in an isolated, substantially pure form (/.e.. the polypeptides are 
homogenous as detemiined by amino acid composition and primaiy sequence analysis) 
Preferably, the polypeptides are at least-about 90o/„ pure, more preferably at least about 95% 
pure and most preferably at least about 99% pure. In certain preferred embodiments 
described in more detail below, the substantially pure polypeptides are incorporated into 
pharmaceutical compositions or vaccines for use in one or more of the methods disclosed 
herein. 

In a related aspect, the present invention provides ftision proteins comprising a 
first and a second inventive polypeptide or, alternatively, a polypeptide of the present 
mvention and a known lung tumor antigen, together with variants of such ftision proteins. 
The fusion proteins of the present invention may (but need not) include a linker peptide 
between the first and second polypeptides. 

A DNA sequence encoding a ftision protein of the present invemion is 
constructed using known recombinant DNA techniques to assemble separate DNA sequences 
encoding the first and second polypeptides into an appropriate expression vector. The 3' end 
of a DNA sequence encoding the f^rst polypeptide is ligated, with or without a peptide linker, 
to the 5' end of a DNA sequence encoding the second polypeptide so that the reading frames 
of the sequences are in phase to pemiit mRNA translation of the two DNA sequences into a 
single fusion protein that retains the biological activity of both the first and the second 
polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
second polypeptides by a distance sufficient to ensure that each polypeptide folds info its 
secondary and tertiary structures. Such a peptide linker sequence is incorporated into the 
fusion protein using standard techniques well known in the art. Suitable peptide linker 
sequences may be chosen based on the following factors: (1) their ability to adopt a flexible 
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extended conformation; (2) their inability to adopt a secondary structure that could interact 
with functional epitopes on the fu^t and second polypeptides: and (3) the lack of hydrophobic 
or charged residues that might react with the polypeptide ftmctional epitopes. Preferred 
peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids, 
such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which 
may be usefiilly employed as linkers include those disclosed in Maratea et al.. Gene 4039-46, 
1985; Murphy et al., Proc. Nail. Acad. Sci. USA 55:8258-8262, 1986; U.S. Patent 
No. 4.935,233 and U.S. Patent No. 4,751,180. The linker sequence may be from 1 to about 
50 amino acids in length. Peptide sequences are not required when the first and second 
polypeptides have non-essential N-terminal amino acid regions that can be used to separate 
the functional domains and prevent steric interference. 

The ligated DNA sequences are operably linked to suitable transcriptional or 
translational regulatory elements. The regulatory elements responsible for expression of 
DNA are located only 5' to the DNA sequence encoding the first polypeptides. Similarly, 
stop eodons require to end translation and transcription termination signals are only present 3' 
to the DNA sequence encoding the second polypeptide. 

Fusion proteins are also provided that comprise a polypeptide of the present 
invention together with an unrelated immunogenic protein; Preferably the immunogenic 
protein is capable of eliciting a recall response. Examples of such proteins include tetanus, 

91 (1997)). 

Polypeptides that comprise an immunogenic portion of a lung tumor protein 
may generally be used for therapy of lung cancer, wherein the polypeptide stimulates the 
patient's own immune response to lung tumor cells. The present invention thus provides 
methods for using one or more of the compounds described herein (which may be 
polypeptides, polynucleotides or fusion proteins) for immunotherapy of lung cancer in a 
patient. As used herein, a "patient" refers to any warm-blooded animal, preferably a human. 
A patient may be afflicted with disease, or may be free of detectable disease. Accordingly, 
the compounds disclosed herein may be used to treat lung cancer or to inhibit the 
development of lung cancer. In a preferred embodiment, the compounds are administered 
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either prior to or following surgical removal of primary tumors and/or treatment by 
administration of radiotherapy and conventional chemotherapeutic drugs. 

In these aspects, the inventive polypeptide is generally present within a 
pharmaceutical composition or a vaccine. Pharmaceutical compositions may comprise one or 
more polypeptides, each of which may contain one or more of the above sequences (or 
variants thereof), and a physiologically acceptable carrier. The vaccines may comprise one or 
more such polypeptides and an immune response enhancer, such as an adjuvant, 
biodegradable microsphere (e.g., polylactic galactide) or a liposome (into which the 
polypeptide is incorporated). Pharmaceutical compositions and vaccines may also contain 
other epitopes of lung tumor antigens, either incorporated into a fusion protein as described 
above (i.e.. a single polypeptide that contains muhiple epitopes) or present within a separate 
polypeptide. 

Alternatively, a pharmaceutical composition or vaccine may contain DNA 
encoding one or more of the above polypeptides and/or fusion proteins, such that the 
polypeptide is generated in situ. In such pharmaceutical compositions and vaccines, the DNA 
may be present within any of a variety of delivery systems known to those of ordinary skill in 
the art. including nucleic acid expression systems, bacteria and viral expression systems. 
Appropriate nucleic acid expression systems contain the . necessary DNA sequences for 
expression in the patient (such as a suitable promoter). Bacterial delivery systems involve the 
administration of a bacterium (such as Bacillus-Calmetre-Guerrin) that expresses an epitope 
of a lung cell antigen on its cell surface. In a preferred embodiment, the DNA 'may be 
introduced using a viral expression system (e.g., vaccinia or other pox virus, retrovirus, or 
adenovirus), which may involve the use of a non-pathogenic (defective), replication 
competent virus. Suitable systems are disclosed, for example, in Fisher-Hoch et a!., PNAS 
56:317-321, 1989; Flexner et al., Ann. N.Y. Acad. Sci. 569:86-103, 1989: Flexner et al.. 
Vaccine 5:17-21, 1990; U.S. Patent Nos. 4.603,112, 4,769,330, and 5.017,487; 
WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,651; EP 0,345,242; WO 91/02805; 
Berkner, Biotechniques 6:616-627. 1988; Rosenfeld et al.. Science 252:431-434, 1991; KoUs 
et al., PNAS 97:215-219. 1994; Kass-Eisler et al., PNAS 90:1 1498-1 1502, 1993; Guzman et 
al.. Circulation 55:2838-2848, 1993; and Guzman et al.. Cir. Res. 75:1202-1207. 1993. 
Techniques for incorporating DNA into such expression systems are well known to those of 
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ordinary skill in the art. The DNA may also be "naked," as described, for example, in 
published PCT application WO 90/11092, and Ulmer et aL, Science 259:1745-1749, 1993, 
reviewed by Cohen, Science 259:1691-1692, 1993. The uptake of naked DNA may be 
increased by coating the DNA onto biodegradable beads, which are efficiently transported 
into the cells. 

Routes and frequency of administration, as well as dosage, will vary from 
individual to individual and may parallel those currently being used in immunotherapy of 
other diseases. In general, the pharmaceutical compositions and vaccines may be 
administered by injection {e.g., intracutaneous, intramuscular, intravenous or subcutaneous), 
intranasals (e.g., by aspiration) or orally. Between 1 and 10 doses may be administered over 
a 3-24 week period. Preferably, 4 doses are administered, at an interval of 3 months, and 
booster administrations may be given periodically thereafter. Alternate protocols may be 
appropriate for individual patients. A suitable dose is an amount of polypeptide or DNA that 
is effective to raise an immune response (cellular and/or humoral) against lung tumor cells in 
a treated patient. A suitable immune response is at least 10-50% above the basal (/.e., 
untreated) level. In general, the amount of polypeptide present in a dose (or produced in situ 
by the DNA in a dose) ranges from about 1 pg to about 100 mg per kg of host, typically from 
about 10 pg to about 1 mg, and preferably from about 100 pg to about 1 |ag. Suitable dose 
sizes will vary with the size of the patient, but will typically range from about 0.01 mL to 
about 5 rnL. 

While any suitable carrier known to those of ordinary skill in the art may be 
employed in the pharmaceutical compositions of this invention, the type of carrier will vary 
dependmg on the mode of administration. For parenteral administration, such as 
subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a lipid, a wax 
and/or a buffer. For oral administration, any of the above carriers or a solid carrier, such as 
mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose, 
sucrose, and/or magnesiimi carbonate, may be employed. Biodegradable microspheres {e.g., 
polylactic glycolide) may also be employed as carriers for the pharmaceutical compositions 
of this invention. Suitable biodegradable microspheres are disclosed, for example, in U.S. 
Patent Nos. 4,897,268 and 5,075,109. 
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Any of a variety of immune response enhancers may be employed in the 
vaccines of this invention. For example, an adjuvant may be included. Most adjuvants 
contain a substance designed to protect the antigen from rapid catabolism, such as aluminum 
hydroxide or mineral oil. and a nonspecific stimulator of immune response, such as lipid A. 
5 Bordello pertussis or Mycobacterium tuberculosis. Such adjuvants are commercially 
available as. for example, Freund's Incomplete Adjuvant and Complete Adjuvant (Difco 
Laboratories, Detroit, MI), and Merck Adjuvant 65 (Merck and Company. Inc.. Rahway, NJ). 

Within certain embodiments, polynucleotides of the present invemion mav be 
. 0 formulated so as to permit entry into a cell of a mammal, preferably a human, and expression 
therem. Such formulations are particularly useful for therapeutic purposes. Those of skill in 
the art will appreciate that there are many ways to achieve expression of a polynucleotide in a 
target cells, and any suitable method may be employed. For example, a polynucleotide may 
be incorporated into a viral vector such as, but not limited to. adenovirus, adeno-associated 
.5 virus, retrovirus, or vaccinia or other pox virus (e.g. avian pox virus). Techniques for 
incorporating DNA into such vectors are well known to those of skill in the art. A retroviral 
vector may additionally transfer or incorporate a targeting moiety, such as a gene that encodes 
for a ligand for a receptor on a specific target cell, to render the vector target specific. 
Targeting may also be accomplished using an antibody, hy methods know to those of 
20 ordinary skill in the art. 

Polypeptides disclosed herein may also be employed in adoptive 
immunotherapy for the treatment of. cancer. Adoptive immunotherapy may be broadly 
classified into either active or passive immunotherapy. In active immunotherapy, treatment 
relies on the in vivo stimulation of the endogenous host immune system to react against 
^5 tumors with the administration of immune response-modifying agents (for example, tumor 
vaccmes, bacterial adjuvants, and/or cytokines). 

In passive immunotherapy, treatment involves the delivery of biologic 
reagents with established tumor-immune reactivity (such as effector cells or antibodies) that 
can directly or indirectly mediate antitumor effects and does not necessarily depend on an 
0 mtact host immune system. Examples of effector cells include T lymphocytes (for example, 
CD8+ cytotoxic T-Iymphocyte, CD4+ T-helper, tumor-infiltrating lymphocytes), killer cells 
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(Natural Killer cells, lymphokine-activated killer cells), B cells, or antigen presenting cells 
(such as dendritic cells and macrophages) expressing the disclosed anUgens The 
polypeptides disclosed herein may also be used to generate antibodies or anti-idiotypic 
antibodies (as in U.S. Patent No. 4,918,164). for passive immunotherapy. 

The predominant method of procuring adequate numbers of T-cells for 
adoptive immunotherapy is to grow immune T-cells in .itro. Culture conditions for 
expanding single antigen-specific T-cells to several billion in number with retention of 
antigen recognition in vivo are well known in the art. These in virro culture conditions 
typically utilize intermittent stimulation with antigen, often in the presence of cytokines, such 
as IL-2, and non-dividing feeder cells. As noted above, the immunoreactive polypeptides 
described herein may be used to rapidly expand antigen-specific T cell cultures in order to 
generate sufficient number of cells for immunotherapy. In particular, antigen-presenting - 
cells, such as dendritic, macrophage or B-cells, may be pulsed with immunoreactive 
polypeptides or transfected with a polynucleotide sequence(s). using standard techniques well 
known m the art. For cultured T-cells to be effective in therapy, the cultured T-cells must be 
able to grow and distribute widely and to survive long term in vivo. Studies have 
demonstrated that cultured T-cells can be induced to grow in vivo and to survive long term in 
substantial numbers by repeated stimulation with antigen supplemented with IL-2 (see. for 
example, Cheever et al. Ibid). 



isolate tumor-reactive T-cells, which can then be administered to the patient. " In one 
technique, antigen-specific T-cell lines may be generated by in vivo immunization with short 
peptides corresponding to immunogenic portions of the disclosed polypeptides. The resulting 
antigen specific CD8+ CTL clones may be isolated from the patient, expanded using standard 
tissue culture techniques, and returned to the patient. 

Alternatively, peptides corresponding to immunogenic portions of the 
polypeptides may be employed to generate tumor reactive T cell subsets by selective in vitro 
stimulation and expansion of autologous T cells to provide antigen-specific T cells which 
may be subsequently transferred to the patient as described, for example, by Chang et al. 
(Crit. Rev. Oncol. HematoL. 22(3), 213, 1996). 
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In another embodiment, syngeneic or autologous dendritic ceils may be pulsed 
with peptides corresponding to at least an immunogenic portion of a polypeptide disclosed 
herein. The resulting antigen-specific dendritic cells may either be transferred into a patient, 
or employed to stimulate T cells to provide antigen-specific T cells which may, in turn, be 
administered to a patient. The use of peptide-pulsed dendritic cells to generate antigen- 
specific T cells and the subsequent use of such antige-specific T cells to eradicate tumors in a 
murine model has been demonstrated by Cheever et al. ("Therapy With Cultured T Cells: 
Principles Revisited, " Immunological Reviews. 157:177, 1997 

Additionally vectors expressing-the disclosed polynucleotides may be introduced into 
stem cells taken from the patient and clonally propagated in vitro for autologous transplant 
back into the same patient. 

In one embodiment, cells of the immune system, such as T cells, may be 
isolated from the peripheral blood of a patient, using a commercially available cell separation 
system, such as CellPro Incorporated's (Bothell, WA) CEPRATE™ system (see U.S. Patent 
No. 5,240,856; U.S. Patent No. 5.215,926; WO 89/06280; WO 91/16116 and WO 92/07243). 
The separated cells are stimulated with one or more of the immunoreactive polypeptides 
contained within a delivery vehicle, such as a microsphere, to provide antigen-specific T 
cells. The population of tumor antigen-specific T cells is. then expanded using standard 
techniques and the cells are administered back to the patient. Polypeptides and fusion proteins 
of the present invention may also be used to generate binding agents, such as antibodies or 
fragments thereof, that are capable of detecting metastatic human lung tumors. Binding 
agents of the present invention may generally be prepared using methods known to those of 
ordinary skill in the art, including the representative procedures described herein. Binding 
agents are capable of differentiating between patients with and without lung cancer, using the 
representative assays described herein. In other words, antibodies or other binding agents 
raised against a lung tumor protein, or a suitable portion thereof, will generate a signal 
indicating the presence of primary or metastatic lung cancer in at least about 20% of patients 
afflicted with the disease, and will generate a negative signal indicating the absence of the 
disease in at least about 90% of individuals without primary or metastatic lung cancer. 
Suitable portions of such lung tumor proteins are portions that are able to generate a binding 
agent that indicates the presence of primary or metastatic lung cancer in substantially all (i.e.. 
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at least about 80%, and preferably at least about 90%) of the patients for which lung cancer 
would be indicated using the full length protein, and that indicate the absence of lung cancer 
in substantially all of those samples that would be negative when tested with full length 
protein. The representative assays described below, such as the two-antibody sandwich 
assay, may generally be employed for evaluating the ability of a binding agent to detect 
metastatic human lung tumors. 

The ability of a polypeptide prepared as described herein to generate 
antibodies capable of detecting primary or metastatic human lung tumors may generally be 
evaluated by raising one or more antibodies against the polypeptide (using, for example, a 
representative method described herein) and determining the ability of such antibodies to 
detect such tumors in patients. This determination may be made by assaying biological 
samples from patients with and without primary or metastatic lung cancer for the presence of 
a polypeptide that binds to the generated antibodies. Such test assays may be performed, for 
example, using a representative procedure described below. Polypeptides that generate 
antibodies capable of detecting at least 20% of primary or metastatic lung tumors by such 
procedures are considered to be useful in assays for detecting primary or metastatic human 
lung tumors. Polypeptide specific antibodies may be used alone or in combination to 
improve sensitivity. 

Polypeptides capable of detecting primary or metastatic human lung tumors 

patients. In one embodiment, lung cancer in a patient may be diagnosed by evaluating a 
biological sample obtained from., the patient for the level of one or more of the above 
polypeptides, relative to a predetermined cut-off value. As used herein, suitable "biological 
samples" include blood, sera, urine and/or lung secretions. 

The level of one or more of the above polypeptides may be evaluated using 
any binding agent specific for the polypeptide{s). A "binding agent." in the context of this 
invention, is any agent (such as a compound or a cell) that binds to a polypeptide as described 
above. As used herein, "binding" refers to a noncovalent association between two separate 
molecules (each of which may be free {i.e., in solution) or present on the surface of a cell or a 
solid support), such that a "complex" is formed. Such a complex may be free or immobilized 
(either covalently or noncovalently) on a suppon material. The ability to bind may generally 
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be evaluated by determining a binding constant for the formation of the complex n,e 
binding constant is the value obtained when the concentration of the complex is divided by 
the product of the component concentrations. In general, two compounds are said to "bind- 
in the context of the present invention when the binding constant for complex formation 
exceeds about lO^/mol. The binding constant may be determined using methods well 
known to those of ordinary skill in the art. 

Any agent that satisfies the above requirements may be a binding agent. For 
example, a binding agent may be a ribosome with or without a peptide component, an RNA 
molecule or a peptide. In a preferred-embodiment, the binding partner is an antibody or a 
fragment thereof. Such antibodies may be polyclonal, or monoclonal. In addition the 
antibodies may be single chain, chimeric. CDR-grafted or humanized. Antibodies may be 
prepared by the methods described herein and by other methods well known to those of skill 
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There are a variety of assay formats known to those of ordinary skill in the art 
for using a binding panner to detect polypeptide markers in a sample. See, e.g., Harlow and 
Lane, Antibodies: A Laboratory Manual. Cold Spring Harbor Laboratory, 1988. In a 
preferred embodiment, the assay involves the use of binding partner immobilized on a solid 
support to bind to and remove the polypeptide from the remainder of the sample. The bound 
polypeptide may then be detected using a second binding partner that contains a reporter 
group. Suitable second binding partners include antibodies that bind to "the binding 
parmer/polypeptide complex. Alternatively, a competitive assay may be utilized, in which a 
polypeptide is labeled with a reporter group and allowed to bind to the immobilized binding 
partner after incubaUon of the binding partner with the sample. The extent to which 
components of the sample inhibit the binding of the labeled polypeptide to the binding 
partner is indicative of the reactivity of the sample with the immobilized binding partner. 

The solid support may be any material known to those of ordinary skill in the 
art to which the antigen may be attached. For example, the solid support may be a test well in 
a microliter plate or a nitrocellulose or other suitable membrane. Alternatively, the support 
may be a bead or disc, such as glass, fiberglass, latex or a plastic material such as polystyrene 
or polyvinylchloride. The support may also be a magnetic particle or a fiber optic sensor 
such as those disclosed, for example, in U.S. Patent No. 5,359,681. The binding agent mav 



BNSDOCID:<WO 9938973A2 I > 



wo 99/38973 



PCT/US99/0I642 



27 



10 



15 



25 



30 



be immobilized on the solid support using a variety of techniques known to those of skill in 
the art, which are amply described in the patent and scientific literature. In the context of the 
present invention, the term "immobilization" refers to both noncovalent association, such as 
adsorption, and covalent attachment (which may be a direct linkage between the antigen and 
functional groups on the support or may be a linkage by way of a cross-linking agent). 
Immobilization by adsorption to a well in a microtiter plate or to a membrane is preferred. In 
such cases, adsorption may be achieved by contacting the binding agent, in a suitable buffer, 
with the solid support for a suitable amount of time. The contact time varies with 
temperature, but is typically between about I hour and about 1 day. In general, contacting a 
well of a plastic microtiter plate (such as polystyrene or polyvinylchloride) with an amount of 
binding agent ranging from about 10 ng to about 10 ng. and preferably about 100 ng to about 
1 jxg, is sufficient to immobilize an adequate amount of binding agent. 

Covalent attachment of binding agem to a solid support may generally be 
achieved by first reacting the support with a biftinctional reagent that will react with both the 
support and a ftinctional group, such as a hydroxy! or amino group, on the binding agent. For 
example, the binding agent may be covalently attached to supports having an appropriate 
polymer coating using benzoquinone or by condensation of an aldehyde group on the support 
with an amine and an active hydrogen on the binding partner (see. e^.. Pierce 
Immunotechnology Catalog and Handbook. 1991. at A12-A13). 

assay may be performed by first contacting an antibody that has been immobilized on a solid 
support, commonly the well of a microtiter plate, with the sample, such that polypeptides 
within the sample are allowed to bind to the immobilized antibody. Unbound sample is then 
removed from the immobilized polypeptide-antibody complexes and a second antibody 
(containing a reporter group) capable of binding to a different site on the polypeptide is 
added. The amount of second antibody that remains bound to the solid support is then 
determined using a method appropriate for the specific reporter group. 

More specifically, once the antibody is immobilized on the support as 
described above, the remaining protein binding sites on the support are typically blocked. 
Any suitable blocking agent known to those of ordinary skill in the art. such as bovine serum 
albumin or Tween 20™ (Sigma Chemical Co., St. Louis. MO). The immobilized anribody is 
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then incubated with the sample, and polypeptide is allowed to bind to the antibody. The 
sample may be diluted with a suitable diluent, such as phosphate-buffered saline (PBS) prior 
to incubation. In general, an appropriate contact time (i.e., incubation time) is that period of 
time that is sufficient to detect the presence of polypeptide within a sample obtained from an 
5 individual with lung cancer. Preferably, the contact time is sufficient to achieve a level of 
binding that is at least about 95% of that achieved at equilibrium between bound and unbound 
polypeptide. Those of ordinary skill in the art will recognize that the time necessary to 
achieve equilibrium may be readily determined by assaying the level of binding that occurs 
over a period of time. At room temperature, an incubation time of about 30 minutes is 
1 0 generally sufficient. 

Unbound sample may then be removed by washing the solid support with an 
appropriate buffer, such as PBS containing 0.1 «/o Tween 20™. The second antibody, which 
contains a reporter group, may then be added to the solid support. Preferred reporter groups 
include enzymes (such as horseradish peroxidase), substrates, cofactors, inhibitors, dyes, 
15 radionuclides, luminescent groups, fluorescent groups and biotin. The conjugation of 
antibody to reporter group may be achieved using standard methods known to those of 
ordinary skill in the art. 

The second antibody is then incubated with the immobilized antibody- 
polypeptide complex for an amount of time sufficient to detect the bound polypeptide. An 

0 appropriate amount of time may generally be determined by assaying the level of binding that 
occurs wer a period of time. Unbound second antibody is then removed and bound Jcond 
antibody is detected using the reporter group. The method employed for detecting the 
reporter group depends upon the nature of the reporter group. For radioactive groups, 
scintillation counting or autoradiographic methods are generally appropriate. Spectroscopic 

1 methods may be used to detect dyes, luminescent groups and fluorescent groups. Biotin may 
be detected using avidin, coupled to a different reporter group (commonly a radioactive or 
fluorescent group or an enzyme). Enzyme reporter groups may generally be detected by the 
addition of substrate (generally for a specific period of time), followed by spectroscopic or 
other analysis of the reaction products. 

To determine the presence or absence of lung cancer, the signal detected from 
the reporter group that remains bound to the solid support is generally compared to a signal 
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that corresponds to a predetermined cut-off value. In one preferred embodiment, the cut-off 
value is the average mean signal obtained when the immobilized antibody is incubated vvith 
samples from patients without lung cancer. In general, a sample generating a signal that is 
three standard deviations above the predetermined cut-off value is considered positive for 
lung cancer. In an alternate preferred embodiment, the cut-off value is determined using a 
Receiver Operator Curve, according to the method of Sackett et al.. Clinical Epidemiology: A 
Basic Science for Clinical Medicine, Little Brown and Co., 1985, p. 106-7. Briefly, in this 
embodiment, the cut-off value may be determined from a plot of pairs of true positive rates 
{i.e.. sensitivity) and false positive rates f 100%-specificity) that correspond to each possible 
cut-off value for the diagnostic test result. The cut-off value on the plot that is the closest to 
the upper left-hand comer (i.e., the value that encloses the largest area) is the most accurate 
cut-off value, and a sample generating a signal that is higher than the cut-off value 
determined by this method may be considered positive. Alternatively, the cut-off value may 
be shifted to the left along the plot, to minimize the false positive rate, or to the right, to 
minimize the false negative rate. In general, a sample generating a signal that is higher than 
the cut-off value determined by this method is considered positive for lung cancer. 

In a related embodiment, the assay is performed in a flow-through or strip test 
format, wherein the antibody is immobilized on a membrane, such as nitrocellulose. In the 
now-through test, polypeptides within the sample bind to the immobilized antibody as the 
sample passes through the membrane. A second, labeled antibody then binds to the antibody- 
polypeptide complex as a solution containing the second antibody flows through the 
membrane. The detection of bound second antibody may then be performed as described 
above. In the strip test fomiat, one end of the membrane to which antibody is bound is 
immersed in a solution containing the sample. The sample migrates along the membrane 
25 through a region containing second antibody and to the area of immobilized antibody. 
Concentration of second antibody at the area of immobilized antibody indicates the presence 
of lung cancer. Typically, the concentration of second antibody at that site generates a 
pattern, such as a line, that can be read visually. The absence of such a pattern indicates a 
negative result. In general, the amount of antibody immobilized on the membrane is selected 
30 to generate a visually discernible panem when the biological sample contains a level of 
polypeptide that would be sufficient to generate a positive signal in the two-antibody 
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sandwich assay, in the fon^at discussed above. Preferably, the amount of antibody 
.mmobilized on the membrane ranges from about 25 ng to about I ^g, and more preferably 
from about 50 ng to about 500 ng. Such tests can typically be performed with a very small 
amount of biological sample. 

Of course, numerous other assay protocols exist that are suitable for use with 
the anugens or antibodies of the present invention. The above descriptions are intended to be 

exemplary only. 

In another embodiment, the above polypeptides may be used as markers for 
the progression of lung cancer. In this embodiment, assays as described above for the 
diagnosis of lung cancer may be performed over time, and the change in the level of reactive 
polypeptide(s) evaluated. For example, the assays may be performed every 24-72 hours for a 
penod of 6 months to 1 year, and thereafter performed as needed. In general, lung cancer is 
progressmg in those patients in whom the level of polypeptide detected by the binding agent 
increases over time. In contrast, lung cancer is not progressing when the level of reactive 
polypeptide either remains constant or decreases with time. 

Aiitibodies for use in the above methods may be prepared by any of a variety 
of techniques known to those of ordinary skill in the art. See, e.g., Harlow and Lane 
Anirbodres: A Laboratory Manual, Cold Spring Harbor Laboratory. 1988. In one such 
technique, an immunogen comprising the amigenic polypeptide is initially injected into any 
of a wide variety of mammals ie.g., mice, rats, rabbits, sheep and goats). In this step the 
polypeptides of this invention may serve as the immunogen without modification 
Alternatively, particulariy for relatively short polypeptides, a superior immune response may 
be elicited if the polypeptide is joined to a carrier protein, such as bovine serum albumin or 
keyhole hmpet hemocyanin. The immunogen is injected into the animal host, preferably 
according to a predetermined schedule incorporating one or more booster immunizations and 
the animals are bled periodically. Polyclonal antibodies specific for the polypeptide may then 
be punfied from such antisera by, for example, affinity chromatography using the polypeptide 
coupled to a suitable solid support. 

Monoclonal antibodies specific for the antigenic polypeptide of interest mav 
be prepared, for example, using the technique of Kohler and Milstein, Eur. J. Imrr^urrol 
5:51 1-519, 1976, and improvements thereto. Briefly, these methods involve the preparation 
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of immortal cell lines capable of producing antibodies having the desired specificity (/.e., 
reactivity with the polypeptide of interest). Such cell lines may be produced, for example, 
from spleen cells obtained from an animal immunized as described above. The spleen cells 
are then immortalized by, for example, fusion with a myeloma cell fusion partner, preferably 
one that is syngeneic with the immunized animal. A variety of fusion techniques may be 
employed. For example, the spleen cells and myeloma cells may be combined with a 
nonionic detergent for a few minutes and then plated at low density on a selective medium 
that supports the growth of hybrid cells, but not myeloma cells. A preferred selection 
technique uses HAT (hypoxanthine, aminopterin. thymidine) selection. After a sufficient 
time, usually about I to 2 weeks, colonies of hybrids are observed. Single colonies are 
selected and tested for binding activity against the polypeptide. Hybridomas having high 
reactivity and specificity are preferred. 

Monoclonal antibodies may be isolated from the supematants of growing 
hybridoma colonies. In addition, various techniques may be employed to enhance the yield, 
15 such as injection of the hybridoma cell line into the peritoneal cavity of a suitable vertebrate 
host, such as a mouse. Monoclonal antibodies may then be harvested from the ascites fluid or 
the blood. Contaminants may be removed from the antibodies by conventional techniques, 
such as chromatography, gel filtration, precipitation, and extraction. The polypeptides of this 
invention may be used in the purification process in. for example, an affinity chromatography 
20 step. 

Monoclonal antibodies of the present invention may also be used as 
therapeutic reagents, to diminish or eliminate lung tumors. The antibodies may be used on 
their own (for instance, to inhibit metastases) or coupled to one or more therapeutic agents. 
Suitable agents in this regard include radionuclides, differentiation inducers, drugs, toxins, 
25 and derivatives thereof Preferred radionuclides include ^°Y, '-^1, ''^I, "'I, '^^Re, '^^Re, -"At. 
and -'^Bi- Preferred drugs include methotrexate, and pyrimidine and purine analogs. 
Preferred differentiation inducers include phorbol esters and butyric acid. Preferred toxins 
include ricin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomonas exotoxin. Shigella 
toxin, and pokeweed antiviral protein. 

A therapeutic agent may be coupled {e.g., covalently bonded) to a suitable 
monoclonal antibody either directly or indirectly (e.g., via a linker group). A direct reaction 
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between an agent and an antibody is possible when each possesses a substituent capable of 
reacting wuh the other. For example, a nucleophilic group, such as an amino or sulfhydryl 
group, on one may be capable of reacting with a carbonyl-containing group, such as an 
anhydnde or an acid halide. or with an alkyl group containing a good leaving group (e.g., a 
5 halide) on the other. 

Alternatively, it may be desirable to couple a therapeutic agent and an 
antibody via a linker group. A linker group can function as a spacer to distance an antibody 
from an agent in order to avoid interference with binding capabilities. A linker group can 
also serve to increase the chemical reactivity of a substituent on an agent or an amibody. and 
0 thus mcrease the coupling efficiency. An increase in chemical reactivity may also facilitate 
the use of agents, or functional groups on agents, which otherwise would not be possible. 

It will be evident to those skilled in the art that a variety of bifunctional or 
polyfunctionai reagents, both homo- and hetero-functional (such as those described in the 
catalog of the Pierce Chemical Co.. Rockford. IL), may be employed as the linker group. 
' Coupling may be effected, for example, through amino groups, carboxyl groups, sulfhydryl 
groups or oxidized carbohydrate residues. There are numerous references describing such 
methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al. 

Where a therapeutic agent is more potent when free from the antibody portion 
of the immunoconjugates of the present invention, it may be desirable to use a linker group 
which is cleavable during or upon internalization into a cell. A number of different cleavable 
linker-groups have been described. The mechanisms for the intracellular release of an agent 
from these linker groups include cleavage by reduction of a disulfide bond {e.g., U.S. Patent 
No. 4,489,710, to Spitler), by irradiation of a photolabile bond (e.g.. U.S. Patem 
No. 4,625,014, to Senter et al.), by hydrolysis of derivatized amino acid side chains (e.g., U.S. 
Patent No. 4.638,045, to Kohn et al.), by serum complement-mediated hvdrolvsis (e.g., U.S. 
Patent No. 4.671,958. to Rodwell etal.). and acid-catalyzed hydrolysis (e.g, U.S. Patent 
No. 4,569,789, to Blattler et al.). 

It may be desirable to couple more than one agent to an antibody. In one 
embodiment, multiple molecules of an agent are coupled to one antibody molecule. In 
another embodiment, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embodiment, immunoconjugates with more than one agem may 
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be prepared in a variety of ways. For example, more than one agent may be coupled directly 
to an antibody molecule, or linkers which provide multiple sites for attachment can be used. 
Alternatively, a carrier can be used. 

A carrier may bear the agems in a variety of ways, including covalent bonding 
5 either directly or via a linker group. Suitable carriers include proteins such as albumins (e.g., 
U.S. Patent No. 4.507,234, to Kato et ai.), peptides and polysaccharides such as aminodextran 
{e.g., U.S. Patent No. 4,699,784, to Shih et al.). A carrier may also bear an agent by 
noncovalent bonding or by encapsulation, such as within a liposome vesicle {e.g. U.S. Patent 
Nos. 4.429.008 and 4.873.088). Carriers specific for radionuclide agents include 
10 radiohalogenated small molecules and chelating compounds. For example. U.S. Patem No. 
4J35,792 discloses representative radiohalogenated small molecules and their synthesis. A 
radionuclide chelate may be formed from chelating compounds that include those containing 
nitrogen and sulfur atoms as the donor atoms for binding the metal, or metal oxide, 
radionuclide. For example, U.S. Patem No. 4,673.562, to Davison et al. discloses 
1 5 representative chelating compounds and their synthesis. 

A variety of routes of administration for the antibodies and immunoconjugates 
may be used. Typically, administration will be intravenous, intramuscular, subcutaneous or 
in the bed of a resected tumor. It will be evident ahat the precise dose of the 
antibody/immunoconjugate will vary depending upon the antibody used, the antigen density 
20 on the tumor, and the rate of clearance of the antibody. 

Diagnostic reagents of the present invention may also comprise DNA 
sequences encoding one or more of the above polypeptides, or one or more portions thereof 
For example, at least two oligonucleotide primers may be employed in a polymerase chain 
reaction (PGR) based assay to amplify lung tumor-specific cDNA derived from a biological 
15 sample, wherein at least one of the oligonucleotide primers is specific for a polynucleotide 
encoding a lung tumor protein of the present invemion. The presence of the amplified cDNA 
is then detected using techniques well knovvn in the art. such as gel electrophoresis. Similarly, 
oligonucleotide probes specific for a polynucleotide encoding a lung tumor protein of the 
present invemion may be used in a hybridization assay to detect the presence of an inventive 
0 polypeptide in a biological sample. 
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As used herein, the term "oligonucleotide primer/probe specific for a 
polynucleotide" means an oligonucleotide sequence that has at least about 60%, preferably at 
least about 75% and more preferably at least about 90%. identity to the polynucleotide in 
question. Oligonucleotide primers and/or probes which may be usefully employed in the 
5 inventive diagnostic methods preferably have at least about 1 0-40 nucleotides. In a preferred 
embodiment, the oligonucleotide primers comprise at least about 10 contiguous nucleotides 
of a polynucleotide having a partial sequence selected from SEQ ID NO: 1-31. 49-55 63 64 
66, 68-72. 78-80, 84-92, 102-110, 1 16-120 and 126-181. Preferably, oligonucleotide probes 
for use in the inventive diagnostic methods comprise at least about 15 contiguous 
■ 0 oligonucleotides of a polynucleotide having a partial sequence provided in SEQ ID NO: 1 -3 1 . 
49-55,63.64.66,68-72.78-80,84-92, 102-110, 116-120 and 126-181. Techniques for both 
PGR based assays and hybridization assays are well known in the art (see. for example, 
Mullis et al. Ibid; Ehrlich, Ibid). Primers or probes may thus be used to detect lung tumor- 
specific sequences in biological samples, including blood, semen, lung tissue and/or lung 
15 tumor tissue. 
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The following Examples are offered by way of illustration and not by way of 

limitation. 
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Example 1 

PREPARATION OF LUNG TUMOR-SPECIFIC cDNA SEQUENCES USING 

DIFFERENTIAL DISPLAY RT-PCR 

This example illustrates the preparation of cDNA molecules encoding lung 
tumor-specific polypeptides using a differential display screen. 

Tissue samples were prepared from breast tumor and normal tissue of a patiem 
w.th lung cancer that was confirmed by pathology after removal of samples from the patient 
Normal RNA and tumor RNA was extracted from the samples and mRNA was isolated and 
converted into cDNA using a (dT).,AG (SEQ ID NO: 47) anchored 3' primer. Differemial 
display PGR was then executed using a randomly chosen primer (SEQ ID NO: 48) 
Amplification conditions were standard buffer containing 1 .5 mM MgCL, 20 pmol of primer 
500 pmol dNTP and I unit of Taq DNA polymerase (Perkin-Elmer. Branchburg, NJ). Forty 
cycles of amplification were performed using 94 "C denaturation for 30 seconds, 47 "c 
annealing for 1 minute and 72 "C extension for 30 seconds. Bands that were repeatedly 
observed to be specific to the RNA fingerprim pattern of the tumor were cut out of a silver 
stained geL subcloned into the pGEM^T vector (Promega. Madison. WI) and sequenced. The 
isolated 3 ' sequences are provided in SEQ ID NO: 1-16. 

Comparison of these sequences to those in the public databases using the 
BLASTO program, revealed no significant homologies to the sequences provided in SEQ ID 
NO: 1-11. To the best of the inventors' knowledge, none of the isolated DNA sequences 
have previously been shown to be expressed at a greater level in human lung tumor tissue 
than in nomial lung tissue. 
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Example 2 

USE OF PATIENT SERA TO IDENTIFY DNA SEQUENCES ENCODING LUNG 

TUMOR ANTIGENS 

5 This example illustrates the isolation of cDNA sequences encoding lung tumor 

antigens by expression screening of lung tumor samples with autologous patient sera. 

A human lung tumor directional cDNA expression library was constructed 
employing the Lambda ZAP Express expression system (Stratagene, La Jolla. CA). Total 
RNA for the library was taken from a late SCID mouse passaged human squamous epithelial 
10 lung carcinoma and poly A+ RNA was isolated using the Message Maker kit (Gibco BRL, 
Gaithersburg, MD). The resulting library was screened using E, co/Z-absorbed autologous 
patient serum, as described in Sambrook et al., {Molecular Cloning: A Laboratory Manual 
Cold Spring Harbor Laboratories, Cold Spring Harbor, NY, 1989), with the secondary 
antibody being goat anti-human IgG-A-M (H + L) conjugated with alkaline phosphatase, 
15 developed with NBT/BCIP (Gibco BRL). Positive plaques expressing immunoreactive 
antigens were purified. Phagemid from the plaques was rescued and the nucleotide sequences 
of the clones was determined. 

Fifteen clones were isolated, referred to hereinafter as LT86-I - LT86-15. 
The isolated cDNA sequences for LT86-1 - LT86-8 and LT86-10 - LT86-15 are provided in 
20 SEQ ID NO: 17-24 and 26-31, respectively, with the corresponding predicted amino acid 
sequences being provided in SEQ ID NO: 32-39 and 41-46, respectively. The determined 
cDNA sequence for LT86-9 is provided in SEQ ID NO: 25, with the corresponding predicted 
amino acid sequences from the 3' and 5' ends being provided in SEQ ID NO: 40 and 65, 
respectively. These sequences were compared to those in the gene bank as described above. 
25 Clones LT86-3, LT86-6 - LT86-9, LT86-1 1 - LT86-13 and LT86-I5 (SEQ ID NO: 19, 22- 
25, 27-29 and 31, respectively) were found to show some homology to previously identified 
expressed sequence tags (ESTs), with clones LT86-6, LT86-8, LT86-1 1, LT86-12 and LT86- 
15 appearing to be similar or identical to each other. Clone LT86-3 was found to show some 
homology with a human transcription repressor. Clones LT86-6, 8, 9, 11, 12 and 15 were 
30 found to show some homology to a yeast RNA Pol 11 transcription regulation mediator. 
Clone LT86-13 was found to show some homology with a C elegans leucine 
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aminopeptidase. Clone LT86-9 appears to contain two inserts, with the 5' sequence showing 
homology to the previously identified antisense sequence of interferon alpha-induced P27, 
and the 3' sequence being similar to LT86-6. Clone LT86-14 (SEQ ID NO: 30) was found to 
show some homology to the trithorax gene and has an -ROD" cell attachment sequence and a 
beta-Lactamase A site which functions in hydrolysis of penicillin. Clones LT86-I. LT86-2. 
LT86-4, LT86-5 and LT86-10 (SEQ ID NOS: 17. 18. 20. 21 and 26. respectively) were found 
to show homology to previously identified genes. A subsequently detennined extended 
cDNA sequence for LT86-4 is provided in SEQ ID NO: 66. with the corresponding predicted 
amino acid sequence being provided in SEQ ID NO: 67. 

Subsequent studies led to the isolation of five additional clones, referred to as 
LT86-20. LT86-2L LT86-22. LT86-26 and LT86-27. The detennined 5' cDNA sequences 
for LT86-20, LT86-22, LT86-26 and LT86-27 are provided in SEQ ID NO: 68 and 70-72, 
respectively, with the determined 3' cDNA sequences for LT86-21 being provided in SEQ ID 
NO: 69. The corresponding predicted amino acid sequences for LT86-20, LT86-2 1 , LT86- 
22, LT86-26 and LT86-27 are provided in SEQ ID NO: 73-77. respectively. LT86-22 and 
LT86-27 were found to be highly similar to each other. Comparison of these sequences to 
those in the gene bank as described above, revealed no significant homologies to LT86-22 
and LT86-27. LT86-20, LT86-21 and LT86-26 were found to show homology to previously 
identified genes. 



20 
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Example 3 

USE OF MOUSE ANTISER.^ TO IDENTIFY DNA SEQUENCES ENCODING LUNG 

TUMOR ANTIGENS 
This example illustrates the isolation of cDNA sequences encoding lung tumor 
antigens by screening of lung tumor cDNA libraries with mouse anti-tumor sera. 

A directional cDNA lung tumor expression library was prepared as described 
above m Example 2. Sera was obtained from SCID mice containing late passaged human 
squamous cell and adenocarcinoma tumors. These sera were pooled and injected into normal 
m,ce to produce anti-lung tumor serum. Approximately 200,000 PFUs were screened from 
the unamplified library using this antiserum. Using a goat anti-mouse IgG-A-M (H+L) 
alkaline phosphatase second antibody developed with NBT/BCIP (BRL Labs) 
approximately 40 positive plaques were identified. Phage was purified and phagemid excised 
for 9 clones with inserts in a pBK-CMV vector for expression in prokarvotic or eukaryotic 



cells. 



The determined cDNA sequences for 7 of the isolated clones (hereinafter 
referred to as L86S-3, L86S-I2, L86S-16, L86S.25. L86S-36, L86S-40 and L86S-46) are 
provided in SEQ ID NO: 49-55. with the corresponding predicted amino acid sequences 
being provided in SEQ ID NO: 56-62. respectively. Th.e 5' cDNA sequences for the 
remaining 2 clones (hereinafter referred to as L86S-30 and L86S-41) are provided in SEQ ID 
NO: 63 and 64. L86S-36 and L86S-46 were subsequently determined to represent the same 
gene. <:omparison of these sequences with those in the public database as described above, 
revealed no significant homologies to clones L86S-30, L86S-36 and L86S-46 (SEQ ID NO- 
63, 53 and 55, respectively). L86S-I6 (SEQ ID NO: 51) was found to show some homology 
to an EST previously identified in fetal lung and germ cell tumor. The remaining clones were 
found to show at least some degree of homology to previously identified human genes. 
Subsequently determined extended cDNA sequences for L86S-I2, L86S-36 and L86S-46 are 
provided in SEQ ID NO: 78-80. respectively, wuh the corresponding predicted amino acid 
sequences being provided in SEQ ID NO: 81-83. 

Subsequent studies led to the determination of 5' cDNA sequences for an 
additional nine clones, referred to as L86S-6, L86S-11, L86S.14. L86S-29, L86S-34 L86S 
39, L86S-47. L86S-49 and L86S-51 (SEQ ID NO: 84-92, respectively). The corresponding 
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predicted amino acid sequences are provided in SEQ ID NO: 93-101. respectively. L86S-30 
L86S-39 and L86S-47 were found to be similar to each other. Comparison of these 
sequences with those in the gene bank as described above, revealed no significant homologies 
to L86S-14. L86S-29 was found to show some homology to a previously identified EST 
5 L86S-6. L86S-11. L86S-34. L86S-39. L86S-47. L86S-49 and L86S-51 were found to show 
some homology to previously identified genes. 

In further studies, a directional cDNA library was constructed using a 
Stratagene kit with a Lambda Zap Express vector. Total RNA for the library was isolated 
from two primary squamous lung tumors and poly A+ RNA was isolated using an oligo dT 
.0 column. Antiserum was developed in normal mice using a pool of sera from three SCID 
mice implanted with human squamous lung carcinomas. Approximately 700.000 PFUs were 
screened from the unamplificd library with E. coli absorbed mouse anti-SCID tumor semm. 
Positive plaques were identified as described above. Phage was purified and phagemid 
excised for 180 clones with inserts in a pBK-CMV vector for expression in prokaryotic or 
15 eukaryotic cells. 

The determined cDNA sequences for 23 of the isolated clones are provided in 
SEQ ID NO: 126-148. Comparison of these sequences with those in the public database as 
described above revealed no significant homologies to the sequences of SEQ ID NO: 139 and 
143-148. The sequences of SEQ ID NO: 126-138 and 140-142 were found to show 
20 homology previously identified human polynucleotide sequences. 



BA^OOCID: <WO 9938973A2 I > 



."I 



wo 99/38973 PCT/US99/0 1 642 



40 



10 



15 



20 



25 



30 



Example 4 

USE OF MOUSE ANTISERA TO SCREEN LUNG TUMOR LIBRARIES PREPARED 

FROM SCID MICE 

This example illustrates the isolation of cDNA sequences encoding lung tumor 
antigens by screening of lung tumor cDNA libraries prepared from SCID mice with mouse 
anti-tumor sera. 

A directional cDNA lung tumor expression library was prepared using a 
Stratagene kit with a Lambda Zap Express vector. Total RNA for the library was taken from 
a late passaged lung adenocarcinoma grown in SCID mice. Poly A+ RNA was isolated using 
a Message Maker Kit (Gibco BRL). Sera was obtained from two SCID mice implanted with 
lung adenocarcinomas. These sera were pooled and injected into normal mice to produce 
anti-lung tumor serum. Approximately 700,000 PFUs were screened from the unamplified 
library with £. co//-absorbed mouse anti-SCID tumor serum. Positive plaques were identified 
with a goat anti-mouse IgG-A-M (H+L) alkaline phosphatase second antibody developed 
with NBT/BCIP (Gibco BRL). Phage was purified and phagemid excised for 1 00 clones with 
msert m a pBK-CMV vector for expression in prokaryotic or eukaryotic cells. 

The determined 5' cDNA sequences for 33 of the isolated clones are provided 
m SEQ ID NO: 149-181. The corresponding predicted amino acid sequences for SEQ ID 
NO: 149. 150. 152-154. 156-158 and 160-181 are provided in SEQ ID NO: 182. 183, 186, 
188-193 and 194-215, respectively. The clone of SEQ ID NO: 151 (referred to as SAL-25) 
was found to contain two open reading frames (ORFs). The predicted amino acid sequences 
encoded by these ORFs are provided in SEQ ID NO: 1 84 and 1 85. The clone of SEQ ID NO: 
153 (referred to as SAL-50) was found to contain two open reading frames encoding the 
predicted amino acid sequences of SEQ ID NO: 1 87 and 216. Similarly, the clone of SEQ ID 
NO: 155 (referred to as SAL-66) was found to contain two open reading frames encoding the 
predicted amino acid sequences of SEQ ID NO: 189 and 190. Comparison of the isolated 
sequences with those in the public database revealed no significant homologies to the 
sequences of SEQ ID NO: 151. 153 and 154. The sequences of SEQ ID NO: 149, 152, 156, 
157 and 158 were found to show some homology to previously isolated expressed sequence 
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tags (ESTs). The sequences of SEQ ID NO: 150, 155 and 159-181 were found to show 
homology to sequences previously identified in humans. 
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Example 5 

DETERMINATION OF TISSUE SPECIFICITY OF LUNG TUMOR POLYPEPTIDES 

Using gene specific primers. mRNA expression levels for representative lung 
tumor polypeptides were examined in a variety of normal and tumor tissues using RT-PCR. 

Briefly, total RNA was extracted from a variety of normal and tumor tissues 
usmg Tnzol reagent. First strand synthesis was carried out using 2 pg of total RNA with 
Superscript II reverse transcriptase (BRL Life Technologies) at 42 "C for one hour TTie 
cDNA was then amplified by PCR with gene-specific primers. To ensure the semi- 
quantuative nature of the RT-PCR. p-actin was used as an mtemal control for each of the 
tissues examined. I ^ of 1:30 dilution of cDNA was employed to enable the linear range 
amphficafon of the P-actin template and was sensitive enough to reflect the differences m the 
•nitial copy numbers. Using these conditions, the P-actin levels were determined for each 
reverse transcription reaction from each tissue. DNA contamination was minimized by 
DNase treatment and by assuring a negative PCR result when using first strand cDNA that 
was prejjared without adding reverse transcriptase. 

mRNA Expression levels were examined in five different types of tumor tissue 
(lung squamous tumor from 3 patients, lung adenocarcinoma, prostate tumor colon tumor and 
breast tumor), and different normal tissues, including lung from four patients, prostate, brain 
kidney, liver, ovan-, skeletal muscle, skin, small intestine, myocardium, retina and testes 
L86S-46 was found to be expressed at high levels in lung squamous tumor, colon tumor and 
prostate tumor, and was undetectable in the other tissues examined. L86S-5 was found to be 
expressed in the lung tumor samples and in 2 out of 4 normal lung samples, but not in the 
other normal or tumor tissues tested. L86S-16 was found to be expressed in all tissues except 
normal liver and nonmal stomach. Using real-time PCR, L86S-46 was found to be over- 
expressed in lung squamous tissue and normal tonsil, with expression being low or 
undetectable in all other tissues examined. 
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Example 6 

ISOLATION OF DNA SEQUENCES ENCODING LUNG TUMOR ANTIGENS 

DNA sequences encoding antigens potentially involved in squamous cell lung 
tumor formation were isolated as follows. 

A lung tumor directional cDNA expression library was constructed employing 
the Lambda ZAP Express expression system (Stratagene, La JoUa. CA). Total RNA for the 
library was taken from a pool of two human squamous epithelial lung carcinomas and poly 
A+ RNA was isolated using oligo-dT cellulose fGibco BRL. Gaithersburg. MD). Phagemid 
were rescued at random and the cDNA sequences of isolated clones were determined. 

The determined cDNA sequence for the clone SLT-Tl is provided in SEQ ID 
NO: 102. with the determined 5' cDNA sequences for the clones SLT-T2, SLT-T3. SLT-T5, 
SLT-T7. SLT-T9, SLT-TIO. SLT-Tl I and SLT-T12 being provided in SEQ ID NO: 103- 
1 10, respectively. The corresponding predicted amino acid sequence for SLT-TL SLT-T2. 
SLT-T3, SLT-TIO and SLT-T12 are provided in SEQ ID NO: 111-115. respectively. 
Comparison of the sequences for SLT-T2, SLT-T3, SLT-T5, SLT-T7, SLT-T9 and SLT-Tl 1 
with those in the public databases as described above, revealed no significant homologies. 
The sequences for SLT-TIO and SLT-TI2 were found to show some homology to sequences 
previously identified in humans. 

The sequence of SLT-Tl was determined to show some homology to a PAC 
clone of unknown protein function. The cDNA sequence of SLT-Tl (SEQ ID NO: 102) was 
found to contain a mutator (MUTT) domain. Such domains are known to function in removal 
of damaged guanine from DNA that can cause A to G transversions (see, for example, el- 
Deiry, W.S., 1997 Curr. Opin. Oncol. 9:79-87; Okamoto. K. et al. 1996 Int. J. Cancer 
<55:437-41; Wu. C. et al. 1995 Biochem. Biophys. Res. Commun. 2/V: 1239-45: Porter. D.W. 
et al. 1996 Chem. Res. Toxicol. P:1375-81). SLT-Tl may thus be of use in the treatment, by 
gene therapy, of lung cancers caused by, or associated with, a disruption in DNA repair. 
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In ftirther studies. DNA sequences encoding antigens potentially involved in 
adenocarcinoma lung tumor formation were isolated as follows. A human lung tumor 
directional cDNA expression library was constructed employing the Lambda ZAP E.xpress 
expression system (Stratagene. La Jolla, CA). Total RNA for the library was taken from a 
late SCID mouse passaged human adenocarcinoma and poly A+ RNA was isolated using the 
Message Maker kit (Gibco BRL, Gaithersburg, MD). Phagemid were rescued at random and 
the cDNA sequences of isolated clones were determined. 

The determined 5' cDNA sequences for five isolated clones { referred to as 
SALT-T3. SALT-T4. SALT-T7. SALT^TS, and SALT-T9) are provided in SEQ ID NO: 1 16- 
120. with the corresponding predicted amino acid sequences being provided in SEQ ID NO: 
121-125. SALT-T3 was found to show 98% identity to the previously identified human 
transducin-like enhancer protein TLE2. SALT-T4 appears to be the human homologue of the 
mouse H beta 58 gene. SALT-T7 was found to have 97% idemity to human 3- 
mercaptopyruvate sulftirtransferase and SALT-T8 was found to show homology to human 
interferon-inducible protein 1-8U. SALT-T9 shows approximately 90% identity to human 
mucin MUC 5B. 
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Example 7 
SYNTHESIS OF POLYPEPTIDES 

Polypeptides may be synthesized on a Perkin Elmer/ Applied Biosystems 
5 Division 43 OA peptide synthesizer using FMOC chemistry with HPTU (O-Benzotriazole- 
N,N,N\N'-tetramethyIuronium hexafluorophosphate) activation. A Gly-Cys-Gly sequence 
may be anached to the amino terminus of the peptide to provide a method of conjugation, 
binding to an immobilized surface, or labeHng of the peptide. Cleavage of the peptides from 
the solid support may be carried out using the following cleavage mixture: trifluoroacetic 

10 acid:ethanediihioI:thioanisole:water:phenoi (40:1:2:2:3). After cleaving for 2 hours, the 
peptides may be precipitated in cold methyl-t-butyi-ether. The peptide pellets may then be 
dissolved in water containing 0.1% triOuoroacetic acid (TFA) and lyophiiized prior to 
purification by CI 8 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing 
0.1% TFA) in water (containing 0.1% TFA) may be used to elute the peptides. Following 

15 lyophilization of the pure fractions, the peptides may be characterized using electrospray or 
other types of mass spectrometry and by amino acid analysis. 

From the foregoing, it will be appreciated that, although specific embodiments 
of the invention have been ' described herein for the purposes of illustration, various 
20 modifications may be made without deviating from the spirit and scope of the invention. 
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CLAIMS: 

1- An isolated polynucleotide comprising a nucleotide sequence selected 
from the group consisting of: 

5 (a) sequences provided in SEQ ID NO: Ml, 19. 22-25, 27-31, 51, 53 55 

63, 70, 72, 79, 80, 86, 87, 89, 90. 102-107, 109, 139, 143-149, 151-154 and 156-158; 

(b) the complements of sequences provided in SEQ ID NO: Ml, 19, 22- 
25,27-31,51,53, 55, 63, 70. 72, 79, 80, 86, 87, 89. 90. 102-107. 109, 139. 143-149. 151-154 
and 156-158; and 

(c) variants of the sequences of (a) and (bj. 

2. An isolated polypeptide comprising an immunogenic portion of a lung 
tumor protein or a variant thereof, wherein said protein comprises an amino acid sequence 
encoded by a polynucleotide of claim 1 . 

15 

3. The isolated polypeptide of claim 2 wherein the polypeptide comprises 
a sequence selected from the group of sequences recited in SEQ ID NO: 182, 184-193 and 
216. 



^ polynucleotide comprising a nucleotide sequence encoding the 
polypeptide of claim 3. 

5. An expression vector comprising the polynucleotide of claims 1 or 4. 



25 



6. A host cell transformed with the expression vector of claim 5. 

7. The host ceil of claim 6 wherein the host cell is selected from the group 
consisting of co//, yeast and mammalian cell lines. 



^- ^ pharmaceutical composition comprising the polypeptide of claim 2 
and a physiologically acceptable carrier. 
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9. A vaccine comprising the polypeptide of claim 2 and an immune 
response enhancer. 



10. 



an adjuvant. 



The vaccine of claim 9 wherein the immune response enhancer is 



10 



11. A vaccine comprising the polynucleotide of claims 1 or 4 and an 
immune response enhancer. 



12. 



an adjuvant. 



The vaccine of claim 1 1 wherein the immune response enhancer 



IS 
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13. A pharmaceutical composition for the treatment of lung cancer 
comprising a polypeptide and a physiologically acceptable carrier, the polypeptide 
comprising an immunogenic portion of a lung protein or of a variant thereof, wherein said 
protein comprises an amino acid sequence encoded by a polynucleotide comprising a 
sequence selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 12-18. 20, 21, 26. 49. 50. 52. 54, 64, 
66, 68, 69. 71, 78, 84, 85, 88, 91, 92, 1 16-120, 126-138, 140-142, 150, 155 and 159-181; 

(b) sequences complementary to the sequences of SEQ ID NO: 12-18. 20, 
21. 26. 49. 50, 52, 54. 64, 66, 68...69, 71, 78, 84, 85, 88, 91, 92, 116-120, 126-138, 140-142. 
150. 155 and 159-181: and 

(c) variants of the sequences of (a) and (b). 

.14. A vaccine for the treatment of lung cancer comprising a polypeptide 
and an immune response enhancer, said polypeptide comprising an immunogenic portion of a 
lung protein or of a variant thereof, wherein said protein comprises an amino acid sequence 
encoded by a polynucleotide comprising a sequence selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 12-1 8. 20, 21, 26. 49, 50. 52. 54. 64, 
66. 68, 69. 71. 78, 84, 85, 88, 91, 92, 1 16-120. 126-138, 140-142, 150, 155 and 159-181; 
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(b) sequences compiementar>' to the sequences of SEQ ID NO: 12-18, 20, 
21, 26, 49, 50, 52, 54, 64. 66, 68, 69, 71, 78, 84. 85. 88. 91, 92. 1 16-120. 126-138. 140-142, 
150, 155 and 159-181; and 

(c) variants of the sequences of (a) and (b). 

5 

15. A vaccine for the treatment of lung cancer comprising a polynucleotide 
and an immune response enhancer, the polynucleotide comprising a sequence selected from 
the group consisting of: 

(a) sequences recited in SEQ ID NO: 12-18, 20, 21. 26. 49, 50. 52, 54. 64, 
10 66. 68, 69, 71. 78. 84, 85, 88, 91. 92, 1 16-120. 126-138. 140-142. 150. 155 and 159-181: 

(b) sequences complementary to the sequences of SEQ ID NO: 12-18, 20, 
21, 26, 49, 50, 52, 54, 64, 66, 68, 69, 71, 78, 84, 85, 88. 91, 92, 1 16-120. 126-138. 140-142, 
150, 155 and 159-181: and 

(c) variants of the sequences of (a) and (b). 

!5 

1 6. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the pharmaceutical 
composition of claims 8 or 13. 

1 7. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the vaccine of any one of 
claims 9, 11, 14 or 15. 



18. A fusion protein comprising at least one polypeptide according to 



25 claim 2. 



claim 2. 



19. A fusion protein comprising at least two polypeptides according to 



-0. A fusion protein comprising a polypeptide according to claim 2 and a 
known lung tumor antigen. 
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21. A pharmaceutical composition comprising a fosion protein according 
to any one of claims 18-20 and a physiologically acceptable 



earner. 



22. A vaccine comprising a ftision protein according to any one of claims 
1 8-20 and an immune response enhancer. 



23. The vaccine of claim 22 wherein the immune response enhancer is 

an adjuvant. 



24. A method for inhibiting the development of lung cancer in a patient 
comprising administering to the patient an effective amount of the pharmaceutical 
composition of claim 21. 

25. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the vaccine of claim 22. 

26. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient a polynucleotide under conditions such that the 

a sequence selected from the group consisting of: 

(a) a sequence provided in SEQ ID NO: 1 02; 

(b) sequences complementary to a sequence of SEQ ID NO: 102; and 

(c) variants of the sequence of SEQ ID NO: 1 02. 

27. A method for detecting lung cancer in a patient, comprising: 
(a) contacting a biological sample obtained from the patient with a binding 
agent which is capable of binding to a polypeptide, the polypeptide comprising an 
.mmunogenic portion of a lung tumor protein or a variant thereof, wherein said protein 
comprises an amino acid sequence encoded by a polynucleotide comprising a nucleotide 
sequence selected from the group consisting of sequences provided in SEQ ID NO: 1-31, 49- 
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55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16-120 and 126-181, the complements of said 
sequences and variants thereof; and 

(b) detecting in the sample a polypeptide that binds to the binding agent, 
thereby detecting lung cancer in the patient. 

5 28. The method of claim 27 wherein the binding agent is a 

monoclonal antibody. 

29. The method of claim 28 wherein the binding agent is a 
polyclonal antibody. 

30. A method for monitoring the progression of lung cancer in a patient, 

10 comprising: 

(a) contacting a biological sample obtained from the patient with a binding 
agent that is capable of binding to a polypeptide, said polypeptide comprising an 
immunogenic portion of a lung tumor protein or a variant thereof, wherein said protein 
comprises an amino acid sequence encoded by a polynucleotide comprising a nucleotide 

1 5 sequence selected from the group consisting of sequences recited in SEQ ID NO: 1-31. 49-55, 
63, 64, 66. 68-72. 78-80, 84-92, 102-110. 116-120 and 126-181, the complements of said 
sequences and variants thereof; 

(b) determining in the sample an amount of a polypeptide that binds to the 

binding agent; 

•0 (c) repeating steps (a) and (b); and 

(d) comparing the amount of polypeptide detected in steps (b) and (c) to 
monitor the progression of lung cancer in the patient. 

31. A monoclonal antibody that binds to a polypeptide comprising an 
5 immunogenic portion of a lung tumor protein or a variant thereof, wherein said protein 
comprises an amino acid sequence encoded by a polynucleotide comprising a nucleotide 
sequence selected from the group consisting of: 
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(a) sequences recited in SEQ ID NO: !-! I, 19. 22-25. 27-3 K 51, 53, 55, 
63, 70, 72, 79. 80, 86, 87, 89, 90, 102-107, 109. 139, 143-149, 151-154 
and 156-158; 

(b) the compiements of nucleotide sequences recited in SEQ ID NO: 1-11, 
5 19, 22-25, 27-31. 51, 53, 55. 63. 70. 72, 79, 80. 86, 87, 89, 90, 102- 

107, 109. 139, 143-149, 151-154 and 156-158; and 

(c) variants of the sequences of (a) and (b). 

32- A method for inhibiting the development of lung cancer in a patient, 
comprising administering lo the patient a therapeutically effective amount of a monoclonal 
10 antibody according to claim 3 1 . 

33. The method of claim 32 wherein the monoclonal antibody is 
conjugated to a therapeutic agent. 

34. A method for detecting lung cancer in a patient comprising: 
(a) obtaining a biological sample from the patient; 

15 (b) contacting the sample with at least two oligonucleotide primers in a 

polymerase chain reaction, wherein at least one of the oligonucleotides is specific for a 
polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung tumor 
protein or a variant thereof, said protein comprising an amino acid sequence encoded by a 
polynucleotide comprising a nucleotide sequence selected from the group consisting of 
20 sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80. 84-92, 102-1 10, 116- 
120 and 126-181, the complements of said sequences and variants thereof; and 

(c) detecting in the sample a DNA sequence that amplifies in the presence 
of the oligonucleotide primers, thereby detecting lung cancer. 

35. The method of claim 34. wherein at least one of the oligonucleotide 
25 primers comprises at least about 10 contiguous nucleotides of a polynucleotide comprising a 
sequence selected from SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72. 78-80, 84-92, 102-110, 
1 16-120 and 126-181. 
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36. A diagnostic kit comprising: 

(a) one or more monocionaJ antibodies according to claim 3 1 ; and 

(b) a detection reagent. 

37. The kit of claim 36 wherein the monoclonal antibody is immobilized 

5 on a solid support. 

38. The kit of claim 37 wherein the solid support comprises nitrocellulose, 
latex or a plastic material. 

39. The kit of claim 36 wherein the detection reagent comprises a reporter 
group conjugated to a binding agent. 

'0 40. The kit of claim 39 wherein the binding agent is selected from the 

group consisting of anti-immunoglobulins. Protein G. Protein A and lecti: 



ins. 



41. The kit of claim 39 wherein the reporter group is selected from the 
group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, biotin 
and dye particles. 

'5 42. A diagnostic kit comprising at least two oligonucleotide primers, at 

least one of the oligonucleotide primers being specific for a polynucleotide encoding a 
polypeptide comprising an immunQgenic portion of a lung tumor protein or a variant thereof, 
said protein comprising an amino acid sequence encoded by a polynucleotide comprising a 
nucleotide sequence selected from the group consisting of sequences recited in SEQ ID NO- 

0 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92. 102-110. 116-120 and 126-181. the 
complements of said sequences and variants thereof 

43. The diagnostic kit of claim 42 wherein at least one of the 
oligonucleotide primers comprises at least about 10 contiguous nucleotides of a 
polynucleotide having a nucleotide sequence selected from the group consisting of sequences 
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provided in SEQ ID NO: 1-31. 49-55, 63, 64, 66, 68-72. 78-80. 84-92. 102-1 10, 11 6- 120 and 
1 26- 1 8 1 , the complements of said sequences and variants thereof. 

44. A method for detecting lung cancer in a patient, comprising: 

(a) obtaining a biological sample from the patient: 

(b) contacting the biological sample with an oligonucleotide probe specific 
for a polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung 
tumor protein or a variant thereof, said protein comprising an amino acid sequence encoded 
by a polynucleotide comprising a nucleotide sequence selected from the group consisting of 
sequences recited in SEQ ID NO: 1-31, 49-55. 63, 64. 66. 68-72. 78-80, 84-92, 102-1 10. 1 16- 
1 20 and 126-181. the complements of said nucleotide sequences and variants thereof; and 

(c) detecting in the sample a DNA sequence that hybridizes to the 
oligonucleotide probe, thereby detecting lung cancer in the patient. 

45. The method of claim 44 wherein the oligonucleotide probe comprises 
at least about 15 contiguous nucleotides of a polynucleotide having a nucleotide sequence 
selected from the group consisting of sequences recited in SEQ ID NO: I -3 1, 49-55. 63, 64, 
66, 68-72, 78-80, 84-92, 102-1 10. 1 16-120 and 126-181. the complements of said nucleotide 
sequences and variants thereof 



polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung tumor 
protein or a variant thereof, said protein comprising an amino acid sequence encoded by a 
polynucleotide comprising a nucleotide sequence selected from the group consisting of 
sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92. 102-1 10. 1 16- 
120 and 126-181, the complements of said sequences and variants thereof 

47. The diagnostic kit of claim 46. wherein the oligonucleotide probe 
comprises at least about 1 5 contiguous nucleotides of a polynucleotide having a nucleotide 
sequence selected from the group consisting of sequences recited in SEQ ID NO: I -3 1, 49-55, 
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63, 64, 66, 68-72, 78-80, 84-92 and 102-1 10, the complements of said sequences and variants 
thereof. 

48. A method for treating iung cancer in a patient, comprising the steps of: 

(a) obtaining peripheral blood cells from the patient; 

(b) incubating the cells in the presence of at least one polypeptide of claim 
2, such that T cells proliferate; and 

(c) administering the proliferated T cells to the patient. 



!0 



49. A method for treating lung cancer in a patient, comprising the steps of: 

(a) obtaining peripheral blood cells from the patient; 

(b) incubating the cells in the presence of at least one polynucleotide of 
claim 1, such that T cells proliferate; and 

(c) administering to the patient the proliferated T cells. 



*5 50. The method of any one of claims 48 and 49 wherein the step of 

incubating the T cells is repeated one or more times. 

5 1 . The method of any one of claims 48 and 49 wherein step (a) further 
comprises separating T cells from the peripheral blood cells, and the cells incubated in step 
20 (b) are the T cells. 



25 



52. The method of any one of claims 48 and 49 wherein step (a) further 
comprises separating CD4+ cells or CD8+ cells from the peripheral blood cells, and the cells 
proliferated in step (b) are CD4+ or CD8+ T cells. 

53. The method of any one of claims 48 and 49 wherein step (b) further 
comprises cloning one or more T cells that proliferated in the presence of the polypeptide. 



54. A composition for the treatment of lung cancer in a patient, comprising 
30 T cells proliferated in the presence of a polypeptide of claim 2. in combination with a 
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55 

pharmaceutically acceptable carrier. 

55. A composition for the treatment of lung cancer in a patient, comprisins 
T cells proliferated in the presence of a polynucleotide of claim 1, in combination with a 
pharmaceutically acceptable carrier. 



56. A method for treating lung cancer in a patient, comprising the steps of: 
(a) incubating antigen presenting cells in the presence of at least one 

polypeptide of claim 2: and 

10 (b) administering to the patient the incubated antigen presenting cells. 

57. A method for treating lung cancer in a patient, comprising the steps of: 
(a) incubating antigen presenting cells in the presence of at least one 

polynucleotide of claim 1; and 

administering to the patient the incubated antigen presenting cells. 

58. The method of claims 54 or 55 wherein the antigen presenting cells are 
selected from the group consisting of dendritic cells and macrophage cells. 

A composition for the treatment of lung cancer in a patient, comprising 
antigen presenting cells incubated in the presence of a polypeptide of claim 2. in combination 
with a pharmaceutically acceptable carrier. 



60. A composition for the treatment of lung cancer in a patient, comprising 
antigen presenting cells incubated in the presence of a polynucleotide of claim 1, in 
combination with a pharmaceutically acceptable carrier. 
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SEQUENCE LISTING 

<110> Corixa Corporation 

<120> COMPOUNDS FOR THERAPY AND DIAGNOSIS OF LUNG CANCER AND METHODS pOR 
THEIR USE 

<130> 210121. 447PC 

<140> PCT 

<141> 1999-01-28 

<160> 216 

<170> Pat;entln Ver. 2.0 

<210> 1 

<21I> 339 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gtactcagac aggatagtca tcacgcagca caaagcamat cctgtcccta tacccgtagt 60 
tcgctcccac Ccagcggcac raccattact atacagtgta gaatattrtc acgtagcata 120 
gacgtggggc ccccagccca cagccctsca cccttgccta gcacccctgc ccccacacct 180 
ragcggcctg cccatcagca tgtctctcac ccaccctgct tgtccagtcc actgtagccc 240 
cccctcgccc tctcccttat gcggcagagc ggaaccagcc gccctgagac ttgagtccaa 3 00 
cacccggccc gcccacycgc acgcctgcgg cctgagcac 339 

<210> 2 

<211> 698 

<212> DNA 

<213> Homo sapiens 

<400> 2 

gtactcagac cacgactgca tcccccccac cgctgacggg tccaacacca gccgcttccc 60 
tttcttggag gcagagctng tgacctcgag aaagcgaccc gtgaccatca tgcgggcagc 120 
gagctgccgc aaggcgccac gggagccccc acaccccacg cactccwaga cccgggaccc 130 - 
gcaggcctca raccgccagg tgtagctcgc cccacctcgg Cagccatagc gstcgttgga 240 
ggacaaccgc aagtcggcgt tctcccgaga agaaaaagaa cctgcaaaag accctgcggc 3 00 
tgaatcgggg gaacacggcc gattgacatc aaaaacgcgt ttcttagccc gggtgaccac 360 
Ctccgaggaa atggccgggg accggctcct tcaaaggcac cccttggtca tgccccgtcc 420 
yaatcatgck gacgccccaa tcctcgragg gaatcgaang rantcnccnc caaaacatrr- 480 
•sccccagraa ccctccgarc accctctccc ccccgtrtcc cggmaargcc cyttcccckg 5^0 
ggctttgaaa wyagcctsgc Cgggttctta aaccaccarc ccacriwgttg gaattccccg 600 
ggccccctgc ccggkcccaa ccaactttgg graaaacccc cncansccgt ckggancgcn 66 0 
acaacncggn ncttttcntt tcgcgntccc ccngaacc ggg 

<210> 3 

<2ll> 697 

<212> DNA 

<213> Homo sapiens 



<400> 3 



gtactcagac ccccaacctc gaacagccag aagacaggtt gtctcctggg ccttggacac 



60 
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agccngccag gccactgaag ganaagcaaa gacqaaacoa ^ 

gggccaagca gccgcancan cccccagtcc lag^cocafr ^ f^"" tccatcgtgg 120 
actacgcgtn aggggcacag aagcct?':: TIllT^^ll S";;^?! ^"""-t 180 
ctcctgcccn aactCggggc ttccqcaart c-«h^«=^^f tgagcccccc nagagccgac 240 
acggaanaaa acccgcattc ggcSlaa^ It^^ ^ Sgacatgtac tccttctcaa 300 
tacagtccaa angacnttcc SaJ^g::^ Zcllttttt ^^^^^ ccttgccacc 360 

caaaaccctc cac.ccttcc ct.tc^cgca cc^ccc^gl ccc«"L" 
tccccacccc ccccactcca cacgacntta aattnor-^^^ gccnaaccgc 480 

nccgaaaggg tncctttact cggLtnctI ^ntcnn"" "^^ttgntgg Ccgggtcccn 540 
gcggccnngn gggttnnacc a^Stggggl n^ac^^ccn f""""^"^ aacccgcggg GOO 
ccttgaaant ttccccccgg cclcccccJn gjg^ctc '^^^'^^""^^ aatgccanag 660 

697 

<210> 4 

<2ll> 712 

<212> DNA' 

<213> Homo sapiens 



<400> 4 



gcacccagac aaccaatagq CQtatrvr-rr- ^1^=11-^.- 

taacgc.saa cggccgagg c^JL^^c c'c^gg a'^g^ St^t:?' ^° 
cgggtgcggt: ggctcacgca tgcaccccag cact ceaaf^ cngatttagc agcgacnggc 120 
ccgaggtcag gagcccgaga ccagcctggc cgacataorn f ggaggaccac 180 
atacanaaac Cagcccgggc aca^cgg^gc Qtac«™ ^^^^^^="9^^ cccaccanga 240 
ctcctgagga agaattgcct gaacccagig aaaro^J^^^ ccccsgctac cttggggacc 300 

gccactggca cccccalccc l^T^lttcll TstltZcl IT/a'cT' T"^^"^"^ 
cgacggagaa nmaa^cctg^ taccccacaa aL^^^? cckgccgaaa aaaaaraama 4 20 
caaaacnggc cccctwaf; aa^gnc^c c^gg^^^^ 111^'='^^^'' ^^aaaca.ct 430 
cycccccctc cggggarggc caarggc^gg JttglwtSnc c^^- ' ttcJctcaycc 540 

agnaaccrgn cccgggccar smgw^^kstr armccct^^^ cct.gagggg ccanaacccc 600 
wwttycccsc cygsykggct aqkasckarr cyyccmaraa aawwcsmaaa 660 

y^ygcc ggKasckgct myyyyygmcm csyagcccgc tt 712 



<210> 5 

<211> 679 

<212> DNA 

<2X3> Homo sapiens 

<400> 5 



fca~^ g%™ ™- :™a. ^^g™g cacccccc. 60 

cagagggccc tgcaggacgt gccaccccL agcagctggg tgclajt.'r "^^^'^"^a ^^0 
atctngaagc agaacacgtn atcagcgacg gccglgacto ItZtT^ gaaaacggga 180 
tatctgaggc tccaccaggc ctgcctacaj gacagctcc! ccSaaof^' ctgacaggag 240 
ctgccatccc anacnccaca Catncctccc Lr^^^! ccgaagggac accctccaac 300 
accgtaacta ctagcgactc ccgaggct'a llStna J gaatccctgg 360 

agctntgtca ctgacgacng gtfa^^caca cc^or^fl acgccctcnn aggtctatca 420 
ncntncancc galcalccci nagg^caccc tr-t.^^ ctgcngaacg Cgaaaaagac 480 
cgcccnagg gggcn^gggj g™::: llT^tltTn ttTclZi: Tr^^^^"" 

tr.ttiit? ii: 



<210> 6 

<2ll> 369 

<212> DNA 

<213> Homo sapiens 



679 
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<400> 6 

tcagtccagt catgggtcct ataagagaag tcactctgtg agtctccacg gaggaagaaa 60 

aagcctcact ccttcaccct: gcagcaacag cggagggagg gagagcctac ctcctctgca 120 

aactcattaa cttcgtggtc gaagggagca gcgtcngaaa ctgctttagc acagcgggag 180 

gaaaacaaac agatccatct ccggaaacca aaggaaaggg tragtgggtt tttattagcc 240 

agctgtatcc tagatggtca atctccagtg gatgaataca ccttacgtac gtttctcttg 300 

cttcctacct nggcctgacc agccnggcac ttraatcatc ccgtnggggt wgctgtnaca 360 
ccggactga 

<210> 7 

<211> 264 

<212> DNA 

<213> Homo sapiens 

<400> 7 

tgctggatra gggatggggc acgggagcac agatmgactc taactgcccc cacgttntcm 60 
aggaaaggac tacaggcgcg agccactgcg cccggcctct tctccactcc cataggttcc 120 
agtctctggt tctccctcct cagcccgtcg cttccgcttc ttaaatmacg gagacnagaa 180 
tgaacactac acccggaacc aggaagcccc gcccggcgcc tccgccacct gtctiaggggc 24 0 
ttcntctcac tgagtcaccc agca 264 

<210> 8 

<211> 280 

<212> DNA 

<213> Homo sapiens 



<400> 8 

acctcaactg cccanaacan aaccgttgta caagacntga ggacctaaca atactccaca 60 

tgaaacattt cagacccacg ngagggctca aagacnaacn aaatgagcac cngtgtgccc 120 

accgccccna tnaagaacca gagcaagcag tgaggtgaag ccttgtcctt: gcttttaaca 180 

cagaaagtga tccaaaccca ccaaacccga ctcnnggttc Cgcagcgtgg ccccccgatt 240 

ccagacnccg gcgaaacatt cgacgggcaa aaaaaaaaaa 280 

<210> 9 

<211> 449 

<212> DNA 

<213> Homo sapiens 

<400> 9 

tcgccaactc caggacggcc ttgaaaacna atggacacag atctcccccg tttcgacrat 60 
ntgcagtgct natgaccggc cctgcagttn '^attctgaccc aggcaacaga tgctcccttt 120 
ggttccccgt ctcccatggg cgtcacctca tgctgtcccc cgccctcccc cagatactct 180 
aagcccagga cacaagcttc tggcccacgc agagcagagg ccacgagggg tcacagcatg 240 
ggtacgggag gaaacactgg gctnacccag acnccggacc tgagtctcgc ctccgccgct 300 
tgctgcacag cccctgtcac ggtgccaaac ccgtgacctg ccccacaggc ccagagcatg 360 
cccgtagaag caccctinaac taaracgctt: tccacaaatg agacggcttc atgaaaacnt 420 
caaatagagg gcccgggcaa aaaaaaaaa 449 

<210> 10 

<211> 538 

<212> DNA 

<213> Homo sapiens 

<400> 10 

Ctcttttctc cncccaaagg cctcaraaca ctagtctcct aatcccaagc agaaagccac 60 
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atccgccggg atacacgcca ctcggctcga taaaccaaaa cacagcatcc ttcagatccc 120 
ttcgccgagc aatacaatca ttcgcatacg ttaccttttc ttctgtttgg ctnaaagatt 180 
tgacacgagc cgaggaaaat gaagccntca ccgctacnag atctnacccc tttccaccac 240 
ctttcaggga tnctggcact gcayatatcc agaatccccc nnagtcgctn gtgataaaaa 300 
tgccttcaga gatggcagaa tatgcttcct tcggcacatg ttcattaaaa atatacacgt 360 
gcccaccact gtggatatgt atgtnttgac cgacnacaca ggccgatcta gggaagagat 420 
aaaagcacac ccngaatcca tcagccttcc accnagacta anattctgaa attaagaatg 480 
tattccctgg ccaacaattc tcctcttctc ttagccctct tacaccgcan tggactga 538 

<210> 11 

<211> 543 

<212> DMA 

<213> Homo sapiens 

<400> 11 - 

cttttccccc ccgcccacag ccgccatctt cgcgtgataa ggccaacctt ctacgagaat 60 
caacccccgc caccccagca aaccccctct ccccctcccc atgggagtgc cctgtaccca 120 
tcaggcaccc gggacttgat gcgggcncgg gatttgaaac cagagcaccc nggtcticcst ISO 
caccaucccn ccacccacca gctctnacct tgggtnaaca cctgccctag cgccntaggc 240 
acaatatgaa taccgcccat tccccaggga tcgcaacgac nagcnnatna gtgcatgaga 300 
gggcaaaacc acagggtact ccgcccctcc naagaacgga gaatcccctc cagaagccca 360 
nacncgctcg gaaggttggc caccnagagc cnnaatctcc tcctacccnc caccgaangc 420 
ccaagaggna accccgaact cacccccnna cgacctctcc cgaacmagaa cacctccggc 480 
acttaccata ttttcttgcc ctcctccact cacnaaactc ccccattcct taacnggacg 540 
aaa _ 

543 

<210> 12 

<211> 329 

<212> DNA 

<213> Homo sapiens 

<400> 12 

cgatgacttg ggcagtgagt gggccccctg ccaggcggca gggcacagct tagaccaaac 60 
cctcggcccc ccccctccgc agstaccccc gaccaagaag gaaaccagca agcccatgct 120 
ggcaagacca taggtggggt gccgggaatc ctcggggccg gccggcaccc acccccgccg 18 0 
ctcaagggag agacccaccc gcccagacgc acrggcctca ggcggttcaa ggcrgcccca 24 0 

tgatgccca^ ggcaagctgc aagtcaccg 329 

<210> 13 

<211> 314 

<212> DNA 

<213> Homo sapiens 

<400> 13 

cgatgacttg cacccgggag ccgtgacagc ggcccggaag cagatggcag ccccgtcaag 6 0 
gcgggagcgg agaccaccaa accccccaaa cagagcaaca accagtacgc ggccagcagc 120 
tacctgagcc tgacgcccga gcagtggaag tcccacagaa gctacagctg ccaggccacg 180 
catgaaggga gcaccgtgga gaagacagcg gcccctacag aatgcccaca ggttcccnac 240 
tctnacccca cccacgggag cccgganctg cangaccccg ggggaagggt ctctctcccc 3 00 
accccaagcc accg " 

<210> 14 
<211> 691 
<212> DNA 
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<213> Homo sapiens 



<400> 14 

t?^"^^"^ cacaatgcan accagaaccc aaatgaaggg cacaacccag atcttctggc 60 
tcccagttca gtgctgctgg gtttccctta ccaaaccaaa acaatkaaga gcataoaaJa f?n 
gaagagaaga acaaagccta .ttcggtctt .ggtagcchg ggtaanga^ atgctsccac 180 
cccacnagaa aacccnaagt gaacccggcc aatcaaaanr rr^rrr.^-1- «^y<-t^sccac 180 

agcatcacct: ..caacacca Jagg.c^?.. gc^rSccc ^g^gSct lllt^Tcllt 300 
gcgaagtggc tgggarggca ccacccggct tggttcattg gcrt^lccat cataaactJt l^n 
nattcctctg gaaaaagatc ctcttgaaag artccttgcl ttccccacJg gaa^tcaagt 420 
ccaggacagt gaccccgccc ctgctcgcas Cctccgccgg ctgacctcac ^sgscccagt 480 
tkatgcgsam cgcccctcgg acrtkactct tgcctcwccc cvaggaaggg gcJJacmaot tlo 
ccnwtnaatg a.ssgggccc Ctaactccgg scrggtnamy nctcgscS? ra^tttgggt SCO 
ycyccctcyt ccgsccmggt tcJcccnaaac cacccngctr aatcccccgg sccgccc^gc SSO 
nggcycaacc wccccgggaa mamcyccccc c sccgcccKgc 660 



<210> 15 

<2ll> 355 

<212> DNA 

<213> Homo sapiens 

<400> 15 

acSacc'^ tgtgttgaag agcgacgccc cgccgcctgg agcccaagtc actactgacg 60 
accgtgcc.a cgcccgacag ctagttnccc ccatggacgt gaccgagacc aatgtcccct 120 
ccyacccccg gctcccaccc ccgacnaagc cccccgtcaa aarrrLrl^^ aacgtcccct 120 

cagcccgagc ctcnnaagag cgcccaagc\ acgggg^aJ^^ a^L^^ Sga^a^c^c Ho 

gcgcctcccc ccccaa^c:' T^"'^""^ -cagcaggg tg.tgtccag agcc^t^cc: 3 0 
gcgcctcctc ccccagtcag accaccagtg gcntgagcgt tctgccagtc caggt 355 

<210> 16 

<211> 522 

<212> DNA 

<213> Homo sapiens 

<400> 16 

tcagtccagt gaggcggaag acttcgaggc tcgtgagagc cqct cetera ^orr^rrr^,-^. 
tgagagacag cgca.gc.gg cgcagcgtan ggacgiacL cS^gc^^g ^cg^Scg 120 

iTcTclTct tlTatlT^ aagacgatgc ggcctcagag agctccctcc cctSaS 80 
ngcgccccct gaccccgcga ccctncgccg aangacgccg gctgccgcca caaaaLa^n oln 
gcctcagaag cagcagacct: cccngcgccc cctcgccctc ctcagccgc? tc^tgcgccC 300 
lTJ:tTclt: ^^--53-55 aggcccgcce aactc.gccc gccccacS^ aScgggct 360 
tcnatcct^c tnto^aL"' "^^^^^^^^ ggtcttacag cgctnggacn gctna^naat 42^ 
ccnatcccnc tntgcaacac cccccacgcg acatctctct cccccccgga aacactqcan 
actctaaccg cgagcctgat cccrcccngt gccactggac tg aacactgcan 



430 
522 



<210> 17 

<211> 317 

<212> DNA 

<213> Homo sapiens 

<400> 17 



Jag^aSo? "^^^^^'^^ tgccaagaaa aggaagaaga agcctcacac cactcccaag 60 
qaSaJao^f accagagaaa gaaggctcag ccggccgccc tgaaacatta taaggtggac 120 
gagaacggca aaaccagccg cccccgccga gagcgcccct ccgacgaacg cggtcccgaa iso 
gtgtccacgg caagccaccc cgacagacac caccgcgaca aa-otr^r^^ cggcgccggg 180 

3 3 >- = i-<-acggca aa^gccgcct gacccacCgt 240 
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tccaaccaac cagaagacaa gcaaccgtat gagctaatca aagacacgaa ccaaaaaaa« inn 
aaaaaaaaaa actcgag a^^^-ai-yaa ccaaaaaaaa 300 

317 

<210> 18 

<211> 392 

<212> DNA 

'^213> Homo sapiens 

<400> 18 

tggagatccc taatgaggcg aggaagtccc gcacattgac agaattaacc cccoar«<-r^ cn 

:Sa™ iitiTciiT. ^^^^^"-^ T^ttiiiz: ii 
t^aLcc:: g™::^ iir^itiiii g™::i -° 

tcccggagaa gaagaagatg aaacatgttc cgqactccca alltt tacaaggagc 240 

gagcgaaacc tggcccgac? caggga^glc cl^^cccacc TrTrt^^^^^ acaggagtcc 300 

cggacacccc agagaagccc caajaccccc ^^'^^'^""'^^ tcacccagaa tgccaagaac 360 

^ 392 



<210> 19 
<211> 2624 
<212> DNA 

<213> Homo sapiens 
<400> 19 



acattcf^fr f ^S^^^atc cccgcgccca atgagctgcc agcccccacg gtggcccgct 60 

""S." c-™"j ™« £ii^"' ° 

Ei -° 

i= ilE iiii ESI H S His i 
HESS iL— "™ Si S EES E 

S«":"c ."S^M^c "illllTc :"tt"^" "9e9.93C. „5|.c=!g= "o 



gatga tcac gcgt tccgcc 900 



ggctggcgna-ttcctacgcc Cccac^cacc gcctcatgac aaata™ ^'^"^^^^'^ 
gccacacgga aga.tttcag aaggaggagg IT^llll ZlTct.ct ^ScI^S X020 
tggccggaag tccaaacgat tccagccace cccacar-s;,^ r-^^^^^- cggcacacag 1020 
acgtgggctg tgacaaacac ccacacgaga g^ctgc- ZlallJt^ ccgtccatct 1080 
gggagcccct aactarorrr- gcgagctgc, ggaggaatgg gagaacaacc 1140 

acttacaaaa a^^^o ^^ggagcagg cccaccgagg caccaaaggc acagtgagag 1200 

acccacaagg gaaagggacc ccaaacgccg tcacccctgt ggaaggtgtc aac-atoL^ itTc 

gagccac^^g l%.lTal~.l llTctlrcll IT^T.Tclt T.l'llllt: ^'"^"^"^ 
tggagacatc tgggaagcag cctgccagcc cLcctccag aca-^tZll f^^^^^^^^^ 
ggaaaaggcg gcagcgcggg tgaccccgcc ggacacccgl S^cacccc ^gac^oSa ll^n 
aataaaaatc cactccagca gtaactccgt agcaggct^c cccc^ccgtc c^g^cto^aa lllo 
ttcaagagac acccaggagc atacccgcat ggctCqqcCq ac-J-^l^lr. "^^'=''9'=^^ ^^20 
cggcccaggg tgctccgttc tccgttctcc fttnt^^cc? ccat'.ttttf ggagggccgg 1680 
accccgaaca gagcagcaga gaalggccgg ^ggcagjg^g qgaa'-aa^ 

.gcccgacS c?lgc^;^gl Iggg::::c: gg^c^c^c" IZ 
catccgcgcg acactcaagc cccccagtgc attcgcaagc ggcacagccg ?L"gcagc 920 
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acccagggaa tcctttgccc cagatgttat cacttgagac gctcttatgc agcccaagaa 1980 
aatccaccct ccctggcccc aggggacaag ccaagctgct acgcacacac tcggtgctct 2040 
attgacaata gaggcaccca tcaccaagcg cgcaccgccg agtcccaaat cagccccgtt 2100 
cctttttcca acaaagcttg tcttcctaag agcagacaga agtggagagc acccaagaat 2160 
gagtgctggg cagcagaccc tgggggaggg ggcttgctat cccagaaagc ccctaaaccc 2220 
tttgctgctc cattagccct ggggtgagga gagccagaca tgttaggagg ccagagcagt 2280 
cagtcagggc atcttggaaa agaccttgaa ggaagcaaac cctgggttcc tcttgctcca 2340 
gaatgtgaga gctccaagtt ggccccaatc aggaggggag taatgatgaa catacagacg 2400 
gccacatctt gccaatcaag catcatctga tgaaaaagaa agcaatctta ggattacctg 2460 
ggacacgtca gtctgggaga ggtggttgaa tcattgtgta agggaatagt gtacctaatc 2520 
tgtgttgatc ctgctgcctt gttgacctgg agagaatgaa acaaacaaac acataaacaa 2580 
ataaagcaaa tggtaagatt aaaaaaaaaa aaaaaaaact cgag 2624 

<210> 20 

<211> 488 ^ 

<212> DNA 

<213> Homo sapiens 

<400> 20 

ctttcaaccc gcgctcgccg gctccagccc cgcgcgcccc cacccctcgc cctcccagcg 60 
gctccgcagg gtgaggtggc tttgaccccg ggtcgcccgg ccagcacgac cgaggaagtg 120 
gctggacagc tggaggatga acggagaagc cgactgcccc acagacctgg aaatgcrccgc ISO 
ccccagaggc caagaccgtt ggtcccagga agacatgctg actttgctgg aatgcatgaa 240 
gaacaacctt ccatccaatg acagctccca gttcaaaacc acccaaacac acatggaccg 300 
ggaaaaagtt gcattgaaag acttttctgg agacatgtgc aagctcaaat gggtcaagat 360 
ctctaatgag gtgaggaagt tccgtacatt gacagaactg accctcgaca ctcaggaaca 420 
tgtttaaaat ccttacaaag gcaaaaaatc aagaaacacc ccgacttccc cgagaaacrcc 480 
cctaaccc 

488 

<210> 21 

<211> 391 

<212> DNA 

<213> Homo sapiens 

<400> 21 

atggaattgt ggttttctct ttgggatcaa tggrctcaga aattccagag aagaaagctg 60 
tggcgattgc tgatgctttg ggcaaaatcc ctcagacagt cctgtggcgg tacactggaa 120 
cccgaccatc, gaatcttgcg aacaacacga tacttgttca gtggctaccc caaaacgatc 180 ' 
tgcttggtca cccaatgacc cgtgccttta tcacccatgc tagttcccat ggtgttaatg 240 
aaagcatatg caatggcgtt cccatggtga tgataccctt atttggtgat cagatggaca 300 
atgcaaagcg cagggagact aagggagctg gagtgaccct gaatgttctg gagatgactt 360 
ctgaagatct agaagatgct ctgaagagca g ^si 

<210> 22 

<21l> 1320 

<212> DNA 

<213> Homo sapiens 

<400> 22 

aatctgctgg gaatttcttg ggttgacagc tcttggaccc ctattttgaa cagtggtagt 60 

gtcctggatt actttccaga aagaagtaat cctctttacg acagaacatg taataatgaa 120 

gtggtcaaaa tgcagaggct aacattagaa cacttgaacc agatggttgg aatcgagtac 180 

atccttttgc atgctcaaga gcccattctt ttcaccattc ggaagcaaca gcggcagtcc 240 

cctgcccaag ttatcccact agctgattac tatatcattg ctggagtgat ctatcaggca 300 

ccagacttgg gatcagttat aaactctaga gtgcttactg cagtgcatgg tattcagcca 360 
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gctcttgacg aagctatgcc acaccgtccia ^atMr<-r■^r 

ttcaaagacc a.gaagagca agacaLg?: IT^TallT^ ZT.lltrsl "S:^""^ 
agctctaccc ctcagagaca acgtgcggac gcttcacttf r^of ^ agaagaacca 430 
ccacccaaac ttgtgcagcc aaagcc^gga Saaagccto acaaaaactt 540 

aaagaggcag aacccacacc agaaaccgca aaacctof^o "^^^^^^ga ccaaacaaag soo 
gtacaacaga cagcgagcgc taaaggcccc cctgaaaall :f ^^^^^ac cacaaagaat 660 
ctggacaaaa gagaagcctg gaaga^ccct clTctlstc TcllllTc: l^t^^^^^'^ 
ctcttgagcc tcgaagtacc tcactgcaac cccccta?^^ or!r agtacngtgg 780 

ttgaaaggat attaggccgg atgtg|tggc tcacgcctot lltlf^^"^^ cgctca^cc 840 
ccatggcggg tggaccactt: gaigccagaa gctclaai^^ aaccccagca ctttgggagg 900 
accccgcctc taccaaaaac acalaaa^ta ^ ^ agcccgacca acacggcgaa 960 

cagccacccg ggaggccgag llZT^llt V.lttlllll tllT'T' ^-^"-^-^ ^"^^ 
gagccgatca ccctgctgtc gcaccccaac lf2r,lT '^^ggaggcgg aggtcgccct 1080 
aaagaaggaa agacaccac. taallllti: 11^^1111^ TclT.T'' "gtctccat 1X40 
gcaaccccec cccccccgqa cccaaacaL "f! ^ acacccgtaa Cacgtcccct 1200 

gttttaaagc aagacaaagg tac^ggtctc aaaaa^r'" ""^^""^ tggtagatac 1260 

gg caccggcccc aaaaaaaaaa aaaaaaaaaa aaaacccgag 1320 



<210> 23 
<211> 633 
<212> DNA 
<213> Homo sapiens 

<400> 23 



ctaagggcag cgaaggcgaa aaccccccca cggccccaao a^czcrrr^^^ 

cgacgggggt taagccgggg gaggacgcat cggggcccgc clllalf^tf ^^^^^^^^^^ ^0 
c.gagaaaga taccgcagct gccgccLca gSgggcag ccccccSac ^JT"^"'' 
acgcgcagac cacagaacca gaac-caacc ^sn^r.fr.T ''"''=*^'=''5aac ctcctcgaag 18 0 
ttccctcccc gagggctccc c^Iccaglg ccgcclagcc a^acccccaa 240 

caacgaatgc cacggccacc aaggccgcca actgcJa^tt anttt . "^^^^Stgaagc 300 
gcgagaactc gaacaangag gccatgacga aaaHr™ 999aaccgcc accatcatcg 360 
catatgcgca gccgacccac gacga^.g: cfJag""? cc^^^IL'" cctgcatttg 420 
taagcaagaa ggagccccag gcccgcgagc cggaapac^a ^^^^f^^^^^^^ aaggaaacga 480 
gggtcatgga agaaacccc? LcaLIccc gcatc^c Tcllatrl^'' ctgcccgcca 540 
gaaagacgca aaccagcaga aaaaaaactc gag '^'^^^^tcggc aaaaaagcag 600 



<210> 24 

<211> 1328 

<212> DNA 

<213> Homo sapiens 

<400> 24 



"gggt^a": Tctlltglll Icltl^'^l' ^acacccgag acaaccrgcc gggaa.cccc 60 
gaaagalgca atcctc^cta taaHllll^ aacagcggca gcgccccgga Ctacccccca 120 

ccaacatcag aac^cccgL T.^ltgttt gTaT^ltllt a'^L'^"'"^ aacgcagagg lao 
gagcccactc cccccaccan r™=„^:f ggaa.cgagc acatcctccc gcatgcccaa 240 

ctagctgatt: ..IT.lT.l cgc^ggfgcg 1.^.1^-111 ^^^^'^^--^ agtcacccca 300 

acaaacccca gagcgcccac tgc^g^gcat ggtacccS alZt^^'T" ^^^^^^^^^ 

tcacactgtc gataccaccc ctccaaaggg Stcggcgic Tcc-allT ,^^^^^="^9 ^^0 

caagacaaaq tcaaacrr^^ = = «-ai-tggcggc accccaaaga Ccacgaagag 480 

caacg.gcg| llgT.Zlt tllTgTall a^^" -° 
gtggatcaaa caaagaaaga ggcaaaac-c acf™f aattcgcgca 600 

gagaccacaa agaa^gcac: Icaga^gtg agtg"aaa: ZHT.T'' ^^^^^^^^^ "° 
agacttcagt gagcaccgga caaaaga^aa g^ccgg^agj cccccSca^ aaaacggacg 720 
accccag.ac .g.ggecc.c gagc.ccgaa ^..^ T.lZlllT. lltllgT.g ITo 
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gaatgcgctt attcttttga aaggacacca ggccggatgt ggtggctcac gcctgcaatc 900 

ccagcacttc gggaggccat ggcgggcgga ccacttgagg tcagaagttc aagaccagcc 960 

tgaccaatat ggtgaaaccc cgcctccacc aaaaacacaa aaactagccg ggcgcggtgg 1020 

cgggcgccca tagtcccagc tacccgggag gccgagacag gagaccngct cgaacccggg 108 0 

aggtggaggt cgccctgagc tgactatcac gccgctgcac tccagcttgg gcgacagagc 1140 

gagaccctgt: ctcaaaaaag aagaaaagat accattccca tcatgatttc ttgtgaatat 1200 

ttgcgatacg ccttctgtaa cctctcccct cccggacttg agcaacctac acactcacat 1260 

gtttaccggc agatatgctt aaaagcaaaa caaaggtatt tgtacaaaaa aaaaaaaaaa 1320 
aaactcga ^^^^ 

<210> 25 

<211> X758 

<212> DMA 

<213> Homo sapiens 

<400> 25 

gtctttccct cttcttrctc aaagagtcgc aacaactcac ccttattnct tattcccccc 60 
tggagacgca gaatccggca catcccaccc caagcacacc cgggatagct ggctcctcgc 120 
tgggtcagga cggccgggcg cctzctzcc- cggcatggtc cccttccctg cagggcgagg 180 
ggcagggagc tagcaaaacc tcgcaatgac agccgcaatg gcagacccaa tggagcccag 240 
gacgaacLcg gtcaatccgg agaccccagc tgcccccagt: gactgcagag cagccacaag 300 
gccgcccgag gcaactccac ccccacrggc aacggccgcc gcggacacca cctcggccgc 360 
tacggaggac gaggcgatcc ccgccgcagt gaagcccacg gcactgagcg gcggcggtgg 420 
atatccgaga caatccgccg ggaacccctt: gggttgacag ctctcggacc cctacttcga 480 
acagcggcag tgccccggat cactcc-cag aaagaagcaa cccccctcac gacagaacat 540 
gtaataacga agcggtcaaa acgcagaggc taacattaga acacttgaac cagacggtcg 600 
gaaccgagca catccctctg catgc^caag agcccattct tcccatcacc cggaagcaac 660 
agcggcagcc ccctgcccaa gccatcccac cagctgacta cuataccacc gccggagcga 720 
tctatcaggc accagacttg ggatcagnta taaactctag agcgcttact gcagcgcacg 780 
gcacccagcc agctcccgac gaagctacgt cacactgtcg acatcatcct tccaaagggc 840 
actggcggca cctcaaagac cacgaagagc aagacaaagt cagacccaaa gccaaaagga 900 
aagaagaacc aagctccacc cctcagagac aacgcgtgga cgctttacct ccagacccca 960 
gacaaaaatt cccacccaaa cccgcgcagc taaagcccgg agaaaagccn gtcccagcgg 1020 
accaaacaaa gaaagaggca gaacctacac cagaaactgt aaaacccgag gagaaggaga 1080 
ccacaaagaa tgcacaacag acagcgagcg ctaaaggccc ccccgaaaaa cggatgagac 1140 
tccagtgagt actggacaaa agagaagccc ggaagacccc ccacgccagn taccataccc 1200 
cagtactgrg gctcctgagc tccgaagcac cccaccgtaa ccctcccatc tgtatggaac 1260 
gcgcctaccc^ttcgaaagga tactaggccg gacgtggtgg cccacgcctg caatcccagc 1320 
acttcgggag'gccacggcgg gtggaccact tgaggccaga agttcaagac cagcccgacc 1380 
aatatggtga aaccccgcct ctactaaaaa tacaaaaatt agccgggcgt ggtggcgggc 1440 
gcccatagtc ccagctactc gggaggctga'gacaggagac tcgcctgaac ccgggaggtg 1500 
gaggtcgccc tgagctgatc accacgccgc tgcaccccag cttgggcgac agagcgagac 1560 
ttcgccccaa aaaagaagaa aagacaccat tcccaccatg acctcccgng aatacctgct 1620 
atacgcctcc cgtcaccttc cctcccccgg aattgagcaa cccacacact cacacgtcca 1680 
ctggtagaca cgcctaaaag caaacaaagg catcggcaca cattgcttca aaaaaaaaaa 1740 
aaaaaaaaaa aactcgag 1758 

<210> 26 

<211> 493 

<212> DNA 

<213> Homo sapiens 

<400> 26 

gaggcgagcg gcagggcccg gtggcgagag cgcggctgtc accgcgcccg agcaccccag 60 
agent cccga gcggacgagc cggccgcgcc gggcaccccc agccccgcca ccctcgcagc 12 0 
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acacgccgag ccccgcacag gcaagggccc ggaacctagc ccaaagcacg tcccccctqo iso 
cagcgcagga gacgcccggc cgcgcgccgg cgcacgcccc cccctccccc tccjctccgg 2T0 
gggtcggcgg ccgctccccc gccagcgccg ggatcccggc cccgggaggc gggccgccgo 200 
gcgcagccgc gaagatcccg rtggaaccga cgcagagccg agc^cagaag acccgggS? 3S0 
ccTcltllal cltaalT''^ "gcccagac cccgtgggcc aaagcc^acc aactclccg 420 
tactcgcngc ctcccccgcc cggggcaaga cccacccccc cacgaaagcc 



480 
493 



<210> 27 

<211> 1331 

<212> DMA 

<213> Homo sapiens 

<400=. 27 

tf^I^^^f^ cgagacaacc cgctgggaac ttctcgggtc gacagccccc ggacccccac 60 

ttcgaacagc ggcagcgccc cggaccacct cccagaaaga agcaatcccc cccacgacaa 120 

aacatgcaac aacgaagcgg tcaaaacgca gaggccaaca ccagaacact tgaaccapa? ^80 

SaacaL'ao S""''^'^ — gcacgc Ccaagagccc acccccccca cca^ccgla; 2 0 
gcaacagcgg cagccccccg cccaagccac cccaccagcc oaccactara ccaccaccao tnn 
agcgacctat caggcaccag actcgggacc agctacaaac cctagagcgc ccacclcagt 3G0 
gcatggtacc cagccagctc ccgacgaagc cacgtcacac cgccgaca^c acccccccal 420 
lllZlllll aagaccacga agagcaagac aaagccagac cc^^^gcc:: 4 0 

:Sc~ t:i:it:iii s,^?::- ---- - ----- -o 

agcggatcaa acaaagaaag aggcagaaL ^^Sc^a^a^ ZlltltlTc c^ga^gla":: ITo 
llTatTci: aacagacagc gag.gccaaa ggcccccccg IT^ll^t 0 

gagaccccag tgagtaccgg acaaaagaga agcccggaag accccccacg ccagccacca 7fl0 
taccccagca ccgtggctcc cgagct:ccga agcaccctac tgcaacccc? cca^ccotaJ I!o 
cSgcac^cc ItlTalT': -^-""^ ggccggacgc gl.ggc.^c gcccg^a^cc 0 
Scaarar oiro!! 99agagzog^ Ccacctgagg tcagaagtcc aagaccagcc 960 

ggtgaaaccc cgcccccacc aaaaacacaa aaattagccg ggcgtggcgg 1020 
aiataalaar .^"^^^^^^^ tacccgggag gccgagacag gagacccgct Saacc^gg^ lOsS 
aggtggaggt Cgccccgagc cgatcaccac gccgctgcac cccagcccgg qcqacaaaoc ii4n 
gagactctgt cccaaaaaaa gaagaaaaga tactac?c-c ^rrJnllff ^'=5^^^9^9<= ^^^O 
ttcor-ar^r- aaaya caccaccc-c accacgattc cccgcaaaca 1200 

cqt?ra™ fl^^l^^^^^ accccccccc ccccggaccc gagcaaccca cacacccaca 1260 
aaaaa^ccga taaaagcaaa a.aaaggcac cggca.aaaa aaaaaaaaaa 1320 

nil, -ii inniTiiT I II- 1... : . _^ - 

<210> 28 

<211> 1333 

<212> DNA 

<213> Homo sapiens 

<-400> 28 

lllttTr^T. aacccgctgg gaacctcccg ggttgacagc tcccggaccc 60 

ac^gaacata tlllT."^'' gtcctggacc acctcccaga aagaagcaac cctctJnacg 120 
aaJr^o^r^^ caacaatgaa gcggncaaaa cgcagaggcc aacatcagaa cactcgaatc 180 
agatggccgg aaccgagtac acccccccgc acgcccaaga gcccaccccc cccatcactc 240 
??ggfgtSt J^!?""'^"" cccgcccaag tcaccccacc agccgaccac AZlltlll loo 
tllr^^ ccaccaggca ccagactcgg gaccagccac aaaccctaga gcgcrcaccg 360 
cagcgcacgg tatccagnca gctcccgacg aagccacgcc ataccgccga' caccacccc? 420 
Tcllltllll r^^'''"""'^ "caaagacc acgaagagca agacaLg^^ IT.cllllll Iso 

^a"™ : s4o 

.cccagcgga ccaaacaaag aaagaggcag aa^cLcL" IT^lTcllll ^"a"! 6^0 
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agaaggagac cacaaagaac gtacaacaga cagtgagcgc taaaggcccc cccgaaaaac 720 
ggatgagact tcagcgagta ctggacaaaa gagaagcccg gaagactccc catgccagtt 780 
atcatacccc agcactgtgg ctcctgagct ttgaagcacc Ctaccgcaac ctccctacct 8^0 
aatcSaaca crrr^^"" "gaaaggat attaggccgg atgtggtggc tcacgcctgc 900 
aaccccagca ctccgggagg ccacggcggg tggaccacrc gaggccagaa gttcaagacc 960 
agcctgacca atatggcgaa accccgtctc taccaaaaat acaaaaa^ta gccgggcgtg 1020 
gtggcgggcg cccacagtcc cagccacccg ggaggctgag acaggagacc tgcccgafcc 1080 
cgggaggcgg aggtcgcccc gagccgatta ccacgccgtt gcactccagc ccgggcga^a 1140 
gagcgagact tcgtcccaaa aaagaagaaa agacaccatc cccatcacga tt???cgtga ^2^? 
TclllT.i: lll'Tl'^' ^"^-""'^ ccccccgga ctcgagcaL a.^llHTc 126 
aTJLlllTcl gal ^tccaaaagc aaaacaaagg tatctgtaca aaaaaaaaaa 1320 

1333 

<210> 29 

<211> 813 - 

<212> DNA 

<213> Homo sapiens 

<400> 29 

ctgagctgca ccccagcgaa tccaccccgg ctgcggccga catgaagaac cccgcggcgg 6 0 
accgagacaa cagccccagc ccctgcgccg gcctccccat cgctccacac accgcgtc^g 120 
accggcccgg ggcccgggcc cacccggaca ccgcrgctcc agcgcatgct ggcg^gcgag 180 
ccacaggctt Cggggcggcc ctcctaccgg ccc.ccccgg ccgcgcc^cc Iag|acccgc 24^ 
ll^TolTc: ^^^^^"^^^^ -^ggaccgcg aggcggatgc ccaggaaggc gaSacacog 3 0 
tlatllT.. ""f^agacgg aggctcgtgc gagggctact ccccagccgg cgacacaggi 360 
ccccccacct caccccgcac tgaccgattc caagcaaccg aaagaccaac taactcccaa 420 
aaaon^o^^f gcccctcctt ccgcgcccag tgg-.gacagg agcgagccac tctcctccta 480 
f^^^"^''" aggggctcgg tggggcccgg agaaaacngc cacagacccc acaggccccc 540 
acccgcaagc tctgtccccc gccctccacc ccggcctrtca gagccacctc aggtcacccc 600 
ctgcagcgag Cgtactccct gacccaggcc ctcgcccaag ccggggcccc ctggggcgcc 660 
ccccacaact ^^^^^"^^^^ ':gaccggctg tnagggaccc cactctgtga ag^aSafac ?20 
aalltZlT. f ^^"^^^^^^ cccagtccac ccgaagctga acraaatacg gccacaacat 780 
aaaaaaaaaa aaaaaaaaaa aaaaaaactc gag 

<210> 30 

<211> 1316 

<212> DNA • 

<213> Homo saoiens 

<400> 30 

caafccaac? fj^"^^^"''' aagagacagc' accaccgtgt ggcccagccc caaggggtga 60 
cagtccaacc atagaaaaga cggaaaaaag gacacgcgcc ctgcgccccg aaggccacga 120 
gtggagccaa acacactttc caccatcagg aaacacagtc gcccacgaal ac^gcccgct ^80 
gcactcatca ggaccggtgg agcgcgagac Ccctgaccta cgcaacacaa tcagaaac-t 2^0 

^'='^'^^^^9^ aagagacctg gagaggaaga agaccgaaat gctcaccccg 300 
tqtctatacc ITJ.T^'""^ tggggcgcga cccacggtcc tgtaagaaga gccaccacta 360 
i?tJ^r^^^^ aaaaaggacc aagcaattct tcaagtcgac ggaaaccatg gaacctacaa 420 
aaoca^!^^^ ccagaacacc ctccagaaca agaagaggcc actgaaagtg ccgacgaccc 480 
aagcacgaag aagaagagag gaaaaaacaa acgcccccca tcaggccccc ccgcacagc- 54 0 
aaatacl^^f aaacgtagca acgccaaaag acacacgaca gaagagcccc atggtcaca^ 600 
accacctaaa lllTT" "^^^""^ gaaacgccag gaagcaggac cccttac.ga 660 
t^^^l cacatactag aaaacatgga cccagctcat: ggaagacctg cggatgagac 720 

tgccccagag ccggaccacg aagggatcga gaccecaccg ttcgactgtg gaccafccaa 780 
Sa^::": :?r''""' aagaag^aac caagagcaaa gcccgngaaJ Igg^^g^^Jg 84o 
gcaaaggcag acgaagcagc agcccgaggc accngcagac ccacaacaaa gcntgcgccc 900 
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atctcaagaa aacggggacc tggactgccc aaot^f-^«,^= 

Cgaggaccac cagtaaaagc Cg^tcc^ca^ aaaa^^^f ^'=^^^^^<=<^^ tgctaccccc 960 
aggaccgagg aagtcttcit gcccacccc? TcclTclcTo "gttctcca 1020 

gctttgccca gccctaaatg gaatcctag! gccctctct? "^^^^^^"^ caacaccaga 1080 
tggcctcacc acggtcccca ctcagcatta Icaa^r^^!^ gctcctgcca ctcctacaga ii40 
actgngcatc gcacactgct accacgggct tacactcacr "^"^^^^^ caaactcaac 1200 
tttagcacac ttaataaatg ctrgc^faaa cccIa^^L ^ccatatcac atcgccaaca 1260 

y gccaaaa cccaaaaaaa aaaaaaaaaa cccgag 1316 

<2X0> 31 

<2X1> 1355 

<212> DNA 

<213> Homo sapiens 

<400> 31 

cggcggcgga- catccgagac aacctgccgg gaacctccto r,r,.. 

ccattttgaa cagtggtagt gzcccggatl aatlllclll lllltT^'' tcctggaccc 60 
acagaacacg taacaatgaa gcggccLaa cgcagagS a^^arr cccccttacg 120 

agacggccgg aatcgagtac acccccctgc acgc^cSoa ^^^^'"^^^ cacctgaacc 180 
ggaagcaaca gcggcagtcc cccgcccaag teat'™ T ^^^^ ttcatcactc 240 
ccggagtgat ctatcaggca cca|acttag gatclpntat ^^'^'^^^"^^ catatcattg 300 
cagtgcatgg tattcagtca gctttcgati aagctL'tc ^tacto.'"^' 9tgctcactg 360 
ccaaagggta ttggtggcac tccaaagacc atgaagaoca .It^^ °^ caccaccctt 420 
ccaaaaggaa agaagaacca agccctattt tccaofaf^^ agataaagtc agacctaaag 480 
tagacctcag acaaaaactt ccacccaaac ttgtlcaac? It^^^^^^^^ gctttacttt 540 
ttccagtgga tcaaacaaag aaagaggcag alcctltTr-. ^^^^"=^^99^ gaaaagcctg 600 
agaaggagac cacaaagaat gcaL!?::! c:gtg:gtgc Tallll^'^ -acctgagg 660 
ggatgagact tcagtgagta ctggacaaaa ga^algcc?^ oJaof^r """^^^^^^^^^ '^0 
atcatacccc agtactgtqa ctc-ca^cr— ^ 9^^9'^^tg gaagactcct catgctagtt 78 0 
gtacggaatg cictta^tct ttg;alaaat" "'f ttattgtaac cttcttattt 840 

aatcccagca ct'ttgggagg ^c^^gg^Sg tgga'^^LT? Zllf''^'^ -acgcctgt 900 
agcccgacca atatggtgaa accccjc^t^ tSaa^aat f^^^'^^^^^^ gttcaagacc 960 
gtggcgggcg cccatagtcc cagctactcg ggaqactoao gccgggcgcg 1020 

cgggaggcgg aggttgccct gagctgatta tlttaolltr ^"^^^^^^^ Cgcttgaacc 1080 
gaacgagact ttgtcccaaa laaagaagJ: aaga^^cLc .cccL'"^" "^^^^^-^^ 
aatacttgtt acatgtcttc Cggtaac^tt tcctctccca oactr ^ atttcttgtg 1200 
acccacacgt ttactggtag acata-tc-a l^tl^ gacttgaagc aacctcacac 1260 

aaaaaaaaaa aaaaaSaal ^a^Iaa^^aa" tcgfg ^^^^^"^^^ gtttttccaa 1320 

1355 

<210> 32 

<21X> 80 

<212> PRT 

<213> Homo sapiens 

<400> 32 

Val Ser Arg He Arg Oly Cly AXa Lys Lys Arg .ys .ys Lys Ser Tyr 

10 

^ 15 
Thr Thr Pro Lys Lys Asp Lys His Gin Arg Lys Lys Val Gin Pro Ala 

30 

Val Leu Lys ^r Tyr Lys Val Asp Glu Asn Gly Lys He Ser Cys Leu 

Arg Arg Glu Cys Pro Ser Asp Glu C>,s Oly Ala Gly Val Phe Met Ala 

60 



BNSOOCID: <WO 993a973A2J_> 



wo 99/38973 PCTAjS99/0 1 642 

13 



Ser His Phe Asp Arg His Tyr Cys Gly Lys Cys Cys Leu Thr His Cys 
65 70 75 80 



<210> 33 

<211> 130 

<212> PRT 

<213> Homo sapiens 

<400> 33 

Glu lie Ser Asn Glu Val Arg Lys Phe Arg Thr Leu Thr Glu Leu lie 
15 10 15 

Leu Asp Ala Gin Glu His Val Lys Asn Pro Tyr Lys Gly Lys Lys Leu 

20 25 *30 

Lys Lys His Pro Asp Phe Pro Lys Lys Pro Leu Thr Pro Tyr Phe Arg 
35 40 45 

Phe Phe Met Glu Lys Arg Ala Lys Tyr Ala Lys Leu His Pro Gin Met 
50 55 60 

Ser Asn Leu Asp Leu Thr Lys lie Leu Ser Lys Lys Tyr Lys Glu Leu 
65 70 75 80 

Pro Glu Lys Lys Lys Met Lys Tyr Val Pro Asp Phe Gin Arg Arg Glu 

85 90 95 

Thr Gly Val Arg Ala Lys Pro Gly Pro lie Gin Gly Gly Ser Pro Pro 

100 105 iio 

Pro Tyr Pro Glu Cys Gin Glu Ser Asp lie Pro Glu Lys Pro Gin Asp 
115 120 125 

•m 

Pro Pro 
130 



<210> 34 
<211> 506 
<212> PRT 

<213> Homo sapiens 
<400> 34 

Asn Ser Glu Lys Glu lie Pro Val Leu Asn Glu Leu Pro Val Pro Met 
15 10 15. 

Val Ala Arg Tyr lie Arg He Asn Pro Gin Ser Trp Phe Asp Asn Gly 

20 25 30 

Ser He Cys Met Arg Met Glu He Leu Gly Cys Pro Leu Pro Asp Pro 
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35 40 



45 



Asn Asn Tyr Tyr His Arg Arg Asn Glu Met Thr Thr Thr Asp Asp Leu 

Asp Phe Lys His His Asn Tyr Lys Glu Met Arg Gin Leu Met Lys Val 

^° 75 80 

Val Asn Glu Met Cys Pro Asn He Thr Arg He lyr Asn He Gly Lvs 

85 90 si 

Ser His Gin Gly Leu Lys Leu Tyr Ala Val Glu He Ser Asp H^s Pro 

100 105 110 

Gly Glu His Glu Val Gly Glu Pro Glu Phe His Tyr He Ala Gly Ala 
115 120 

His Gly Asn Glu Val Leu Gly Arg Glu' Leu Leu Leu Leu Leu Leu His 
130 135 . 

Phe Leu Cys Gin Glu Tyr Ser Ala Gin Asn Ala Arg He Val Arg Leu 

150 155 

Val Glu Glu Thr Arg He His He Leu Pro Ser Leu Asn Pro Asp Gly 

165 170 175 ^ 

Tyr Glu Lys Ala Tyr Glu Gly Gly Ser Glu Leu Gly Gly Trp Ser Leu 

130 185 190 

Gly Arg Trp Thr His Asp Gly He Asp He Asn Asn Asn Phe Pro Asn 
195 200 205 

Leu Asn Ser Leu Leu Trp Glu Ala Glu Asp Gin Gin Asn Ala Pro Arq 
210 215 220 



Lys val Pro Asn His Tyr He Aia He Pro Glu Trp Phe Leu Ser Glu 

230 235 240 

Asn Ala Thr Val Ala Thr Glu Thr Arg Ala Val He Ala Trp Met Glu 

245 250 255 

Lys He Pro Phe Val Leu Gly Gly Asn Leu Gin Gly Gly Glu Leu Va^ 

260 265 270 

Val Ala Tyr Pro Tyr Asp Met Val Arg Ser Leu Trp Lys Thr Gin Glu 
275 280 285 

His Thr Pro Thr Pro Asp Asp His Val Phe Arg Tro Leu A'a Ty- Ser 
290 295 3o"o 

Tyr Ala Ser Thr His Arg Leu Met Thr Asp Ala Arg Arg Arg Val Cvs 

305 310 3 a ^ v-ya 

315 320 

His Thr Glu Asp Phe Gin Lys Glu Glu Gly Thr Val Asn Gly Ala Ser 

325 330 



wo 99/38973 



15 



PCT/US99/01642 



Trp His Thr Val Ala Gly Ser Leu Asn Asp Phe Ser Tyr Leu His Thr 

345 

Asn Cys Phe Glu Leu Ser He Tyr Val Gly Cys Asp Lys Tyr Pro His 

3S0 

Glu ser Glu Leu Pro Glu Glu Trp Glu Asn Asn Arg Glu Ser Leu He 

^'^^ 380 

val Phe Met Glu Gin Val His Arg Gly He Lys Gly He Val Arg Asp 

395 

Leu Gin Gly Lys Gly He Ser Asn Ala Val He Ser Val Glu Gly Val 

405 

Asn His ASP lie Arg Thr Ala Ser Asp Gly Asp Tyr Trp Arg Leu Leu 

420 425 430 

Asn Pro Gly Glu Tyr Val Val Thr Ala Lys Ala Glu Gly Phe He Thr 

440 445 

Ser Thr Lys Asn Cys Met Val Gly Tyr Asp Met Gly Ala Thr Arg Cys 

460 

ASP Phe Thr Leu Thr Lys Thr Asn Leu Ala Arg He Arg Glu He Met 



470 



475 



480 

Glu Thr Phe Gly Lys Gin Pro Val Ser Leu -Pro Ser Arg Arg Leu Lys 

485 ^ 



495 



Leu Arg Gly Arg Lys Arg Arg Gin Arg Gly 

500 



<210> 35 

<211> 96 

<212> PRT 

<213> Homo 'sapiens 



<400> 35 

Mec Asn Gly Glu Ala Asp Cys Pro Thr Asp Leu Glu Met Ala Ala Pro 

Arg Gly Gin Asp Arg Trp Ser Gin Glu Asp Met Leu Thr Leu Leu Glu 

^° 30 

Cys Mec Lys Asn Asn Leu Pro Ser Asn Asp Ser Ser Gin Phe Lys Thr 
35 40 45 

Thr Gin Thr His Mec Asp Arg Glu Lys Val Ala Leu Lys Asp Phe Ser 



60 



Gly ASP Met Cys Lys Leu Lys Trp Val Glu He Ser Asn Glu Val Arg 

"^^ 80 



BNSOOCID: <WO_9938973A2 I > 



' W. I H I.... . II.II... Ill — i - i ■■ I I. .11 III i.i.i,.i,,.,ii. - .- ,.i.., 11 ji.,1 



wo 99/38973 



16 



PCT/US99/0I642 



Lys Phe Arg Thr Leu Thr Glu Leu He Leu Asp Thr Gin Glu His Val 

85 90 95 

<2i0> 36 

<211> 129 

<212> PRT 

<213> Homo sapiens 

<400> 36 

Gly He Val Val Phe Ser Leu Gly Ser Met Val Ser Glu He Pro Glu 
^5 10 15 

Lys Lys Ala Val Ala He Ala Asp Ala Leu Gly Lys He Pro Gin Thr 

20 25 30 

Val Leu Trp Arg Tyr Thr Gly Thr Arg Pro Ser Asn Leu Ala Asn Asn 
3^ 40 45* 

Thr He Leu Val Gin Trp Leu Pro Gin Asn Asp Leu Leu Gly His Pro 

55 60 

Met Thr Arg Ala Phe He Thr His Ala Ser Ser His Gly Val Asn Glu 

"^0 75 80 

Ser He Cys Asn Gly Val Pro Met Val Met He Pro Leu Phe Gly Asp 

85 . 90 95 ' 

Gin Met Asp Asn Ala Lys Arg Arg Glu Thr Lys Gly Ala Gly Val Thr 

105 110 

Leu Asn Val Leu Glu Met Thr Ser Glu Asp Leu Glu Asp Ala Leu Lys 
115 120 125 • 

Ser 



<210> 37 

<211> 238 

<212> PRT 

<213> Homo sapiens 

<400> 37 

Asn Leu Leu Gly He Ser Trp Val Asp Ser Ser Trp He Pro He Leu 

5 10 15 

Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser Glu Arg Ser Asn Pro Phe 

20 25 30 

Tyr. Asp Arg Thr Cys Asn Asn Glu Val Val Lys Met Gin Arg Leu Thr 
35 40 45 

Leu Glu His Leu Asn Gin Met Val Gly He Glu Tyr He Leu Leu His 

55 60 
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Ala Gin Glu Pro He Leu Phe He He Arg Lys Gin Gin Arg Gin 
65 70 75 



Ser 
80 



Pro Ala Gin Val He Pro Leu Ala Asp Tyr Tyr He He Ala Gly Val 

85 90 



95 



He Tyr Gin Ala Pro Asp Leu Gly Ser Val He Asn Ser Arg Val Leu 

100 105 110 

Thr Ala yal His Gly He Gin Ser Ala Phe Asp Glu Ala Met Ser Tyr 
115 120 125 

Cys Arg Tyr His Pro Ser Lys Gly Tyr Trp Trp His Phe Lys Asp His 

1^5 140 

Glu Glu Gin ASP Lys Val Arg Pro Lys Ala Lys Arg Lys Glu Glu Pro 

155 150 



Ser Ser He Phe Gin Arg Gin Arg Val 



Asp Ala Leu Leu Leu Asp Leu 



165 170 175 



Arg Gin Lys Phe Pro Pro Lys Phe Val Gin Leu Lys Pro Gly Glu Lys 

180 185 190 

Pro Val Pro Val Asp Gin Thr Lys Lys Glu Ala Glu Pro He Pro Glu 
195 200 205 



Thr 



Thr Val Lys Pro Glu Glu Lys Glu Thr Thr Lys Asn Val Gin Gin 

215 220 

Val Ser Ala Lys Gly Pro Pro Glu Lys Arg Met Arg Leu Gin 
225 230 235 

<210> 38 

<211> 202 

<212> PRT 

<213> Homo sapiens 

<400> 38 

Lys Gly Ser Glu Gly Glu Asn Pro Leu Thr Val Pro Gly Arg Glu Lys 

^ 15 

Glu Gly Met Leu Met Gly Val Lys Pro Gly Glu Asd Ala Ser Gly Pro 

2° 25 30 

Ala Glu Asp Leu Val Arg Arg Ser Glu Lys Asp Thr Ala Ala Val Va^ 
35 40 45 

Ser Arg Gin Gly Ser Ser Leu Asn Leu Phe Glu Asp Val Gin He Thr 

60 



50. 55 



Glu Pro Glu Ala Glu Pro Glu Ser Lys Ser Glu Pro Arg Pro Pro H» 

o5 'jn 

80 



70 75 
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Ser Ser Pro Arg Ala Pro Gin Thr Arg Ala Val Lys Pro Arg Leu His 

85 90 95 

Pro Val Lys Pro Met Asn Ala Thr Ala Thr Lys Val Ala Asn Cys Ser 

100 105 110 

Leu Gly Thr Ala Thr Xle He Gly Glu Asn Leu Asn Asn Glu Val Met 
il5 120 125 

Met Lys Lys Tyr Ser Pro Ser Asp Pro Ala Phe Ala Tyr Ala Gin Leu 
130 135 140 

Thr His Asp Glu Leu He Gin Leu Val Leu Lys Gin Lys Glu Thr He 
' 150 155 160 

Ser Lys Lys Glu Phe Gin Val Arg Glu Leu Glu Asp Tyr He Asp Asn 

165 170 175 

Leu Leu Val Arg Val Met Glu Glu Thr Pro Asn He Leu Arg He Pro 

180 185 190 

Thr Gin Val Gly Lys Lys Ala Gly Lys Met 
195 200 



<210> 39 

<211> 243 

<212> PRT 

<213> Homo sapiens 

<400> 39 

Val Asn Ala Leu Gly He Met Ala Ala Val Asp He Arg Asp Asn Leu 
15 10 15 

Leu Gly He Ser Trp Val Asp Ser Ser Trp He Pro He Leu Asn Ser 

20 25 30 

Gly Ser Val Leu Asp Tyr Phe Ser Glu Arg Ser Asn Pro Phe Tyr Asp 
35 4 0 4 5 

Arg Thr Cys Asn Asn Glu Val Val Lys Met Gin Arg Leu Thr Leu Glu 
50 55 60 

His Leu Asn Gin Met Val Gly He Glu Tyr He Leu Leu His Ala Gin 
^5 70 75 80 

Glu Pro He Leu Phe He He Arg Lys Gin Gin Arg Gin Ser Pro Ala 

85 90 95 

Gin Val He Pro Leu Ala Asp Tyr Tyr He He Ala Gly Val He Tyr 

100 . 105 110 

Gin Ala Pro Asp Leu Gly Ser Val He Asn Ser Arg Val Leu Thr Ala 
115 120 125 
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Val His Gly He Gin Ser Ala Phe Asp Glu Ala Met Ser Tyr Cys Arg 

^-^^ 140 

Tyr His Pro ser Lys Gly Tyr Trp Trp His Phe Lys Asp His Glu Glu 

155 

Gin Asp Lys Val Arg Pro Lys Ala Lys Arg Lys Glu Glu 



Pro Ser Se: 



165 1 7o " -j^-t .jer 

lie Phe Gin Arg Gin Arg Val Asp Ala Leu Leu Leu Asp Leu Arg Gin 

190 

Lys lie ser Thr Gin He Cys Ala Val Asp Gin Thr Lys Lys Glu Ala 

-^*J \J 11 fl 



200 205 



Glu Pro ne pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr Thr Lys 

220 



Asn Val Gin Gin Thr Val 



225 ^ ;Z ^^"^ Met: 

230 235 240 

Arg Leu Gin 



<210> 40 

<2ll> 245 

<212> PRT 

<213> Homo sapiens 

<400> 40 

Ala Ala Val Asp He Arg Asp Asn Leu Leu Gly He Ser 

1 c 



Trp Val ASD 



10 15 



Ser Ser Tro lie P 



Pro He Leu Asn Ser Gly Ser Val Leu Asp Tyr Phe 

2^ 30 

Ser Glu Arg Ser Asn Pro Phe Tvr Asd At-ct th^ rv,^ ^ 

3 5 -^^ Thr Cys Asn Asn Glu Val 

45 

val Lys Met Gin Arg Leu Thr Leu Glu His Leu Asn Gin Met Val Gly 

60 

lie Glu Tyr He Leu Leu His Ala Gin Glu Pro lie Leu Phe He He 

'0 7 c: 

80 

Arg Lys Gla Gin Arg Gin Ser Pro Ala Gin Val He Pro Leu Ala As5 

90 35 - 

^ Tyr He lie Ala Gly Val He Tyr Gin Ala Pro Asp Leu Gly Se^ 

105 ^ -. ^ 



val He Asn Ser Arg Val Leu. Thr Ala Val His Gly He Gin Ser 



110 

Ala 
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Phe Asp Glu Ala Met Ser Tyr Cys Arg Tyr His Pro Ser Lys Glv Tvr 

Trp Trp His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lys ' 

150 

Ala Lys Arg Lys Glu Glu Pro Ser Ser He Phe Gin Arg Gin Arg Val 

165 170 175 

Asp Ala Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val 

180 185 190 

Gin Leu Lys Pro Gly Glu Lys Pro Val Pro Val Aso Gin Thr Lys Lvs 
195 200 ■ 205 

Glu Ala Glu Pro He Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr 

215 220 

Thr Lys Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys 
22= 230 ^ 

235 240 

Arg Met Arg Leu Gin 

245 

<210> 41 
«:211> 163 
<212> PRT 

<213> Homo sapiens 
<400> 41 

Gly Glu Arg Gin Gly Leu Val Ala Arg Ala Arg Leu Ser Leu Arg Pro 

^ 10 ■ 



15 



Ser He Pro Glu Leu Ser Glu Arg Thr Ser 



Arg Pro Cys Arg Ala Ser 



20 25 30 

Pro Ala Ser Leu Pro Ser Gin His Thr. Ser Ser Pro Ala Gin Ala Arg 
35 40 . 45 

Val Arg Asn Leu Ala Gin Ser Thr Phe Pro Leu Ala Ala Gin Glu Thr 
^° 55 60 

Pro Gly Arg Ala Pro Ala His Ala Pro Leu Ser Ser Phe Val P^o Glv 
" 70 • 75 . ao 

val Gly Gly Arg Ser Pro Ala Ser Val Gly He Ser Ala Pro Gly Gly 

85 90 95 

Gly Pro Ser Gly Ala Ala Ala Lys He Pro Leu Glu Leu Thr dn Ser 

100 105 110 

Arg Val Gin Lys He Trp Val Pro Val Asp His Arg Pro Ser Leu Pro 
115 120 125 

Arg Ser Cys Gly Pro Lys Leu Thr Asn Ser Pro Ala Val Phe Val Mec 
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Val Gly .eu P.O Arg Pro Gly Gin Asp Leu Leu Leu His GIu Ser Leu 



150 

" 150 



Leu Ala Ala 



<210> 42 
<2ll> 243 
<212> PRT 

<213> Homo sapiens 



<400> 42 

Val Asp He Arg Asp Asn Leu Leu Gly He Ser Tm v.i ^ 

1 c: y J-xe i.er Trp Val Asp Ser Ser 



^0 15 



Trp He Pro He L 

20 



eu Asn Ser Gly Ser Val Leu Asp lyr Phe Ser Glu 

30 

Arg ser Asn Pro Phe Tyr Asp Arg xhr Cys Asn Asn Glu Val Val Lys 

45 

Met Gin Arg Leu Thr .eu Glu His Leu Asn Gin Met Val Cly He Glu 

60 

TVr lie Leu Leu His Ala Gin Glu Pro He Leu Phe Xle He Arg Lys 

80 

Gin Gin Arg Gin Ser Pro Ala Gin Val He Pro Let. at. ^ 

95 "-^ A-^s Asp Tyr Tyr 



He He Ala Gly Val II 

100 



90 35 

e Tyr Gin Ala Pro Asp Leu Gly 'Ser Val IL 
-^^^ 110 



Asn ser Arg Val Leu Thr Ala Val His Gly He Gin Ser A1 

-L -L -) 1 o ri "~ 



Ala Phe Asp 

125 



Glu Ala Mec Ser Tyr Cys Arg Tyr His Pro Ser Lvs ^ ^ 

130 ^ ^^P Trp 

^^-^ " 140 

His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lys Ala Lys 

155 

Arg Lys Glu Glu Pro Ser Ser He Phe Gin Arg Gin Arg Val Aso 

170 .^"^ 

Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val 

X o U 1 o — 



160 
Ala 



190 



175 

Gin Leu 



Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Th^ r r 

195 ^ ™^ Glu Al, 



205 



Glu Pro He Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr Thr 

JL ^3 ^\ ^\ ^\ 



Lys 

220 
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Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys Arg Met 

230 _ , „ 

240 

Arg Leu Gin 



<210> 43 

«:211> 244 

<212> PRT 

<213> Homo sapiens 

<400> 43 

Ala Val Asp He Arg Asp Asn Leu Leu Gly lie Ser Trp Val Asp Ser 

10 15 

Ser Trp He Pro He Leu Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser 

2° 25.. 30 

Glu Arg Ser Asn Pro Phe Tyr Asp Arg Thr Cys Asn Asn Glu Val Val 
35 40 45 

Lys Met Gin Arg Leu Thr Leu Glu His Leu Asn Gin Met Val Glv He 
^° 55 60 



Glu Tyr He Leu Leu His Ala Gin Glu Pro He Leu Phe He He Arg 

80 



65 70 75 



Lys Gin Gin Arg Gin Ser Pro Ala Gin Val He Pro Leu Ala Asp Tyr 

85 90 95 

Tyr He He Ala Gly Val He Tyr Gin Ala Pro Asp Leu Gly Ser Val 

100 105 110 

He Asn Ser Arg Val Leu Thr Ala Val His Gly He Gin Ser Ala Phe 
115 120 125 

Asp Glu Ala Mec Ser Tyr Cys Arg Tyr His Pro Ser Lys Gly Tyr Trp 
130 135 



a 
0 



Trp His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lvs Al 

150 155 

Lys Arg Lys Glu Glu Pro Ser Ser He Phe Gin Arg Gin Arg Val Asp 

165 170 j^^g 

Ala Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val Gin 

180 185 190 

Leu Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Thr Lys Lys Glu 
195 200 205 

Ala Glu Pro He Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr Thr 
210 215 220 



BNSDOQO: <WO_9938973A2_L> 



wo 99/38973 PCT/US99/01642 

23 



Lys Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys Arg 

230 235 ^ 240 

Met Arg Leu Gin 



<210> 44 

<2ll> 109 

<212> PRT 

<213> Homo sapiens 

<400> 44 

Glu Leu His Phe Ser Glu Phe Thr Ser Ala Val Ala Asp Met Lys Asn 
- ^ 10 15 

Ser Val Ala Asp Arg Asp Asn Ser Pro Ser Ser Cys Ala Gly Leu Phe 

^° 25 30 

Xle Ala Ser His He Gly Phe Asp Trp Pro Gly Val Trp Val His Leu 
35 40 45 

Asp lie Ala Ala Pro Val His Ala Gly Glu Arg Ala Thr Gly Phe Gly 

^5 60 

val Ala Leu Leu Leu Ala Leu Phe Gly Arg Ala Ser Glu Asp Pro Leu 

^° '5 80 

Leu Asn Leu Val Ser Pro Leu Asp Cys Glu Val Asp Ala Gin Glu Gly 

85 90 95 

Asp Asn Mec Gly Arg Asp Ser Lys Arg Arg Arg Leu Val 

100 105 



<210> 45 

<211> 324 

<212> PRT 

<213> Homo sapiens 

<400> 45 

Arg Arg Pro Val Mec Ala Gin Glu Thr Ala Pro Pro Cys Gly Pro Val 

5 15 

Ser Arg Gly Asp Ser Pro He He Glu Lys Mec Glu Lys Arg Thr Cys 

30 

Ala Leu Cys Pro Glu Gly His Glu Trp Ser Gin He Tyr Phe Ser Pro 
35 40 45 

ser Gly Asn He Val Ala His Glu Asn Cys Leu Leu Tyr Ser Ser Gly 
Leu Val Glu Cys Glu Thr Leu Asp Leu Arg Asn Thr He Arg Asn Phe 

70 7c: 

80 
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Asp Val Lys Ser Val Lys Lys Glu lie Trp Arg Gly Arg Arg Leu Lys 

85 90 95 

Cys Ser Phe Cys Asn Lys Gly Gly Ala Thr Val Gly Cys Asp Leu Trp 

100 105 110 

Phe Cys Lys Lys Ser Tyr His Tyr Val Cys Ala Lys Lys Asp Gin Ala 
115 120 ' 125 

lie Leu Gin Val Asp Gly Asn His Gly Thr Tyr Lys Leu Phe Cys Pro 
130 135 140 

Glu His Ser Pro Glu Gin Glu Glu Ala Thr Glu Ser Ala Asp Asp Pro 
145 150 155 160 

Ser Met Lys Lys Lys Arg Gly Lys Asn Lys Arg Leu Ser Ser Gly Pro 

165 170 175 

Pro Ala Gin Pro Lys Thr Mec Lys Cys Ser Asn Ala Lys Arg His Met 

180 135 190 

Thr Glu Glu Pro His Gly His Thr Asp Ala Ala Val Lys Ser Pro Phe 
195 200 205 

Leu Lys Lys Cys Gin Glu Ala Gly Leu Leu Thr Glu Leu Phe Glu His 
210 215 220 

lie Leu Glu Asn Met Asp Ser Val His Gly Arg Leu Val Asp Glu Thr 
225 230 235 240 

Ala Ser Glu Ser Asp Tyr Glu Gly lie Glu Thr Leu Leu Phe Asp Cys 

245 250 255 

Gly Leu Phe Lys Asp Thr Leu Arg Lys Phe Gin Glu Val lie Lys Ser 

260 265 270 



^ L\^Sy|^ l^ a ,^ ^a^s^Glu^T2g>^Gl.u^Ga.u^^ 



Glu Ala Leu Ala Asp Leu Gin Gin Ser Leu Cys Ser Phe Gin Glu Asn 
290 295 " 300 



Gly Asp Leu Asp Cys Ser Se: 
305 310 



Ser Thr Ser Gly Ser Leu Leu Pro Pro 

315 320 



Glu Asp His Gin 



<210> 46 

<211> 244 

<212> PRT 

<213> Homo sapiens 

<400> 46 

Ala Val Asp lie Arg Asp Asn Leu Leu Gly lie Ser Trp Val Asp Ser 
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10 15 



Ser Trp He Pro He Leu Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser 

^° 25 30 

Glu Arg Ser Asn Pro Phe Tyr Asp Arg Thr Cys Asn Asn Glu Val Val 
35 40 45 

Lys Mec Gin Arg Leu Thr Leu Glu His Leu Asn Gin Met: Val Gly He 

5^ eo 

Glu Tyr He Leu Leu His Ala Gin Glu Pro He Leu Phe He He Arg 



75 



80 



Lys Gin Gin Arg Gin Ser Pro Ala Gin Val He Pro Leu Ala Asp Tyr 

85 90 95 

Tyr He He Ala Gly Val He Tyr Gin Ala Pro Asp Leu Gly Ser Vai 

ICO 

He Asn ser Arg Val Leu Thr Ala Val His Gly He Gin Ser Ala Phe 

120 

Asp Glu Ala Met Ser Tyr Cys Arg Tyr His Pro Ser Lys Gly tyr Trp 

135 3^4Q 

Trp His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lys Ala 
■^-^^ 150 



Lys Arg Lys Glu Glu Pro Ser Ser He Phe Gin Arg Gin Arg Val 

165 



160 
Asp 



Ala Leu Leu Leu Asp Leu Arg Gin 



180 



175 

Lys Phe Pro Pro Lys Phe Val Gin 

190 



Leu Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Thr Lys Lys Glu 
195 200 205 

Ala Glu Pro He Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr Thr 

220 



210 215 



Lys Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys Arg 

230 235 240 

Met Arg Leu Gin 



<210> 47 

<21X> 14 

<212> DNA 

<213> Homo sapiens 

<400> 47 
ttttcttttt tcag 



14 
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<210> 48 

<211> 10 

<212> DNA 

<2i3> Homo sapiens 

<400> 48 
cttcaacccc 

10 

<210> 49 

<211> 496 

<212> DNA 

<2l3> Homo sapiens 

<400> 49 

gcaccatgca ccgagcaccc cggccccccg cgcgcccgcg Cccccccgcg cgggccccag 60 
ccgcagcctt agcttcggct cccggcccgg gcggcgcggc cgtgcccLg c^^^ggccrc 120 
laltlttllr "'^^^^"SSca agccaaaacc cctcccggac agaacatgac acctctgocg 180 
tcaloatro! aagcaccacg gcgcccagac cgcgagaccc acgacgaicc 240 

tcaagaccgg aggtgcgaca gaacgcacgc caaccccagc caccaaagcc ttcggcacct 300 
ca^taa^a!; ^^^^^"^^^ gtaaaccagg actacggnct cgacccaLg accgccaa^g 360 
caorar^o^f ggcagcagac gaggcagctg aaggcaaacc aaacgaccat tccccccccg 420 
lir^llTci: tZir^^ ^gaacccaga caaa.acgaa cgcaaacgaa gccaccagcc 430 

.4 96 

<210> 50 

<211> 499 

<212> DNA 

<213> Homo sapiens 

<400> 50 

aaaaaorr^r '"^""5" gaaatacaca tccaagacaa agacaggacg ggcaccgccg 60 
laa^^fr taaacgcaaa gcagccgcgc cttgggagca gaagcaaccc CCccccattg 120 
aSccroro^ agccgcccca ccaaagacta aagaagcccg caccaagatc tcggccacag 180 
r^or^o ^ cacagatgac cacgtgacaa aaggaacaac ggcgcccaag cccccagcga 240 
ai^^!^ cgaggcaacc gggactgcag agagcaccgg agaaggagng accacagtga 300 

aaccaggcga caaagccacc cccctccctc cgccacaacg cagagaacgc aatgcccgc-- 360 

atggcaccac cagatttaca tgcaagggcg aaccagccca ccacc^cacg Lcaccagca 
catttaccga gcacacagt v_oyca 



480 
499 



<210> 51 

<21i> 887 

<212> DNA 

<213> Homo sapiens 

<400> 51 



f^?^"^^^^ agaaaggaaa agcagccccg gcagccacgc cagaggaaca caaagccaca 60 
!afI^o^^^ accagataga gacgaaccgc ccgaaggccc agccggagaa cgaaaagcag 120 
Ittalatnt^ agccgcatcc cacccacaac tccggagaca aacccgacat tcaggacccc 130 
ctggagagcg ccaggctgga caaagaaaaa gcagagaccc cggccagcag cccgcaggaa 240 
ItlZ^r ^"^^=9^^^ cgacgccaac cgaccacagg acgccaccgc caaggcagag 300 
f™! gagccttcca agaagaagcc aagaaacaaa tcgaagattc gaatacgacg 360 

J-t^tttt^ caagaccaga cctggacgaa aaagaaacag aaaggagcga catgaaagaa 420 
crca«!rrr ^^^"^^^^^ cgaagcagaa caacaccgcg ccgrgaaacc ccacgacaac 480 
cccaccaccc ccgatccaga gaatacagcc aaaaaacccc aggaccaaaa gcacgacatg 540 
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gaaagagaaa taaagacacc ccacagaaga 
ttccaggccg atctccagac tgcagtagtc 
gaggagattg gtgatctaaa gcgccggtta 
acaaaagaat tggaggaaat aaagtcacgc 
attacatgaa tgccgttgag agagatttgg 
gaaggtcctc gaccccctca gagccaactc 

<210> 52 

<211> 491 

<212> DNA 

<213> Homo sapiens 



cctcgggaag aatctgcgga atggcggcag 600 
attgcaaatg acattaaatc tgaagcccaa 660 
catgaggctc aagaaaaaaa tgagaaactc 720 
aagcaagagg aggagcgagg cgggtacaca 78 0 
cagccttaag gcagggaatg ggactgagca 840 
ctacagtaaa aaccctc qq7 



<400> 52 



ggcacgagct tccccaaaaa tcatgctgct ccttcctcta aagttcctac attttataga 60 
aaggaaccte tcactcccga ggcctactac agctctcctc aggatttgcc ccatccagat 120 
cctgctatag ctcagttttc agtccagaaa gccactcctc agtctgatgg ctccagttca 180 
aaagcgaaag tcaaagcccg agtaaatgtc catggcattt tcagtgtgtc cagtgcatct 240 
ttagcggagg ttcacaagtc tgaggaaaat gaggagccaa tggaaacaaa tcagaatgca 300 
aaggaggaag agaagatgca agcggaccag gaggaaccac atgtcgaa^a gcaacagcag 360 
cagacaccag gcagaaaaca aggcagagcc tgaagaaatg gagacccccc aagccggatc 420 
caaggataaa aagatggacc aaccacccca agccaagaag gcaaaagtga agaccagtac 48 0 
Cgtggacctg g 



491 



<210> 53 

<2ll> 787 

<212> DNA 

<213> Homo sapiens 

<400> 53 



aagcagctga gtaggcagaa aaaagaaccc ccccaccaag gattaaaacg tacaggccag 60 
cacgcgcaac cccgactcca agactccrga acccatacgc agtatgttcc actgccgccg 120 
caggggcagc gaccccggca gccaccacag ccctacccgc tcacccttta gctttcgatc 180 
aaaaatctca ctctcatagg agcagccccc aactcctaaa Cgctgaacac aacagccagc 240 
taaattcacc agccacacag gaacacagga ccccgagcgg aagaactgaa ccrctgatta 300 
ccaaaacatc caaagaatca aattcaagaa atcagcccac cagagctcan gttgccaaac 360 
tgaggcaaga Cggcagcggt gCgagagcgg acgctgtcat gaaacctcaa tccaccagaa 420 
ataacaatgg agcatcaacg aaaagcagaa ctgagcctgt cccacgacaa acgccgaaca 480 
actccggaaa. cccggaaata aaccccccaa ccgagataac atcacttact gaccaggctg 540 
cagcaaactg gcttattaat gaatgtgggg ccggtccaga cctaataaca tcgcctgagc 600 
agagaatcct tggaggcacc gaggccgagg agggaagctg gccgtggcaa gtcagcccgc 660 
ggcccaataa tgcccaccac tgcggaggca gcctgatcaa caacatgcgg accccgacag 720 
cagctcaccg ccccagaagc aactctaacc cccgtgactg gatcgccacg tccggcattt 780 
c^acaac 



ccacaac 

<210> 54 

<2ll> 386 

<212> DNA 

<213> Homo sapiens 

<400> 54 



787 



60 



ggcatcctca gtgtgtccag tgcaccccca gcggaggccc acaagcccga ggaaaacgag 
gagccaacgg aaacagatca gaatgcaaag gaggaagaga agatgcaagc ggaccaggag 120 
gaaccacatg ttgaagagca acagcagcag acaccagcag aaaataaggc agagtccgaa 180 
gaaatggaga cctctcaagc cggacccaag gataaaaaga cggaccaacc accccaagcc 240 
aagaaggcaa aagtgaagac cagtaccgng gacccgccaa ccgagaanca gctattatgg 



300 
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cagatagaca gagagatgcc caactcgcac accgaaaatg agggtaagac gaccacgcag 360 
gacaaactgg agaaggagcg gaatga 386 

<210> 55 

<211> 1462 

<212> DNA 

<213> Homo sapiens 



<400> 55 

aagcagttga gcaggcagaa aaaagaacct cttcactaag gattaaaatg cacaggccag 60 
cacgtgtaac tccgactcca agacccctga acccacatgc agtatgttcc atcgtcgtcg 120 
caggggcagc gaccctggca gccaccacag ccccactcgt ttactcccca gctctcgacc 180 
aaaaatctca ctctcatagg agcagtctcc aactcctaaa tgttgaatac aatagccagc 240 
taaacccacc agccacacag gaacacagga ctttgagtgg aagaatcgaa tctctgatta 300 
ccaaaacatc -caaagaacca aatccaagaa accagcccat cagagcccat gtcgccaaac 360 
tgaggcaaga cggcagcggt gtgagagcgg acgtcgccat gaaaccccaa cccactagaa 420 
ataacaacgg agcaccaatg aaaagcagaa ctgagcccgt cctacgacaa atgccgaata 480 
actccggaaa cccggaaaca aacccctcaa ccgagataac accactcacc gaccaggccg 540 
cagcaaaccg gccta::caac gaacgcgggg ccggcccaga cccaataaca ttgtccgagc 600 
agagaacccc cggacgcacc gaggccgagg agggaagccg gccgcggcaa gccagcccgc 660 
ggcccaacaa cgcccaccac cgtggaggca gcctgatcaa caacacgcgg accccgacag 720 
cagctcaccg cctcagaagc aactccaatc ctcgtgaccg gaccgccacg cctggtactt 780 
ccacaacatt cccnaaacta agaacgagag caagaaacac cccaacccat aacaaccaca 840 
aacccgcaac tcacgaaaat gacactgcac ctgcgagacc cgagaacagc gtcaccttca 900 
ccaaagacat ccatagtgcg cgcctcccag ccgccaccca gaatatccca cctggctcca 960 
ccgcctatgc aacaggacgg ggcgcccaag aacacgccgg ccacacagcc ccagagctaa 1020 
ggcaaggaca ggccagaaca acaagcaacg acgcacgcaa cgcaccacac agccataatg 1080 
gagccacctt gcccggaatg ccgcgtgccg gagcacccca aggtggagcg gacgcacgcc 1140 
agggtgactc tggtggccca ctagcacaag aagacccacg gcggctctgg ttcaccgtgg 1200 
ggatagcaag ccggggagac cagcgcggcc cgccggataa gccaggagcg tatacccgag 1260 
tgacagcata caccgaccgg accaggcaac aaaccgggac ccagcgcaac aagcgcaccc 1320 
ctgttgcaaa gcctgcacgc aggcgcgccr gccttaaacc ccaaagctcc acacttcaac 1380 
tgaaaaagaa actagaaatg ccctaactca acacctcgcc acataaatac ggcccaacaa 1440 
aaaaaaaaaa aaaaaacccg ag ' 1462 

<210> 56 

<212> PRT . 

<213> Homo sapiens 

<400> 56 

Thr Met Tyr Arg Ala Leu Arg Leu Leu Ala Arg Ser Arg Pro Leu Val 
15 10 15 

Arg Ala Pro Ala Ala Ala Leu Ala Ser Ala Pro Gly Leu Gly Gly Ala 

20 25 30 

Ala Val Pro Ser Phe Trp Pro Pro Asn Ala Ala Arg Met Ala Ser Gin 
35 40 45 

Asn Ser Phe Arg lie Glu Tyr Asp Thr Phe Gly Glu Leu Lys Val Pro 
50 55 60 

Asn Asp Lys Tyr Tyr Gly Ala Gin Thr Val Arg Ser Thr Mec Asn Phe 
^5 70 75 80 




M fi 
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Vs 



Phe Gly He Leu Lys Arg Ala Ala Ala Glu Val Asn rin a -n. 

100 in,- ^-I-" Asp Tyr Gly 



110 



Leu Asp Pro Lys He Ala Asn Ala He Met Lvs Al» . 

115 ion •'■^ -^^P Val 



125 



Ala Glu Gly Lys Leu Asn Asp His Phe Pro Leu Val Val Trp Gin Thr 

^"^^ 140 



Gly Ser Gl^ Thr Gin Thr Asn Mec Asn Val Asn Glu Val lie Ser 



ISO 



<210> 57 

<211> 165 

<212> PRT 

<213> Homo sapiens 

<400> 57 



Lys Lys Ser Met Phe Ala Glu He Gin He Gin r 

1 q '■^^ ^-^^ Asp Lys Asp Arg Met 



10 ^5 



Oly Thr Ala . Gly Lys Val He Lys Cys Lys Ala Ala Val Leu Trp Glu 



25 30 



Gin Lys Gin Pro Phe Ser He Glu Glu He Glu Val Ala Pro Pro Lys 

45 

Thr Lys Glu val Arg He Lys He Leu Ala Thr Gly He Cys Arg Thr 

60 

Asp Asp His Val lie Lys Gly Thr Met v^i q^.. r 
65 ^ Ser Lys Phe Pro Val He 

75 g 

95 

T.. T.. V,l X,,, p„ „^ 

1X0 

cys Arg Glu Cys Asn Ala Cys Arg Asn Pro Asp Gly Asn Leu Cys He 

•^^^ 125 

Arg ser Asp He Thr Gly Arg Gly Val Leu Ala Asp Gly Thr Thr Arg 

140 

Phe Thr cys Lys Gly Glu Pro Val His His Phe Met Asn Thr Ser Thr 

155 

160 

Phe Thr Glu Tyr Thr 

165 
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<210> 58 

<211> 259 

<212> PRT 

<213> Homo sapiens 

<400> 58 

Glu Ser Glu Gin Lys Gly Lys Ala Ala Leu Ala Ala Thr Leu Glu Glu 

^ 10 1- 

Tyr Lys Ala Thr Val Ala Ser Asp Gin He Glu Met: Asn Arg Leu Lys 

25 30 

Ala Gin Leu Glu Asn Glu Lys Gin Lys Val Ala Glu Leu Tyr Ser ri» 
^5 40 45 

His Asn Ser Gly Asp Lys Ser Asp Ile_Gln Asp Leu Leu Glu Ser Val 
^° 55 60 

Arg Leu Asp Lys Glu Lys Ala Glu Thr Leu Ala Ser Ser Leu Gin Giu 
" 75 ao 

Asp Leu Ala His Thr Arg Asn Asp Ala Asn Arg Leu Gin Aso Ala He 

85 90 ■ 95 

Ala Lys val Glu Asp Glu Tyr Arg Ala Phe Gin Glu Glu Ala Lys Lys 

100 j^io 

Gin lie Glu Asp Leu Asn Met Thr Leu Glu Lys Leu Arg Ser Asp Leu 
^ 120 

Asp Glu Lys Glu Thr Glu Arg Ser Asp Met Lys Glu Thr He Phe Glu 
"° 135 140 

Leu Glu Asp Glu Val Glu Gin His Arg Ala Val Lys Leu His Asp Asn 

^50 155 

Leu He He Ser Asp Leu Glu Asn Thr Val Lys Lys Leu Gin Asp Gin 

.. 170 175 

Lys His Asp Met Glu Arg Glu He Lys Thr Leu His Arg Arg Leu Arg 

180 185 190 

Glu Glu Ser Ala Glu Trp Arg Gin Phe Gin Ala Asp Leu Gin Thr Ala 



195 200 



205 



Val Val Ha Ala Asn Asp He Lys Ser Glu Ala Gin Glu Glu He Gly 

215 220 

Asp Leu Lys Arg Arg Leu His Glu Ala Gin Glu Lys Asn Glu Lys Leu 

235 240 



230 



Thr Lys Glu Leu Glu Glu He Lys Ser Arg Lys Gin Glu Glu Glu Arg 

255 
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Gly Gly Tyr 



<210> 59 

<211> 125 

<212> PRT 

<213 > Homo sapiens 

<400> 59 

Gly Thr Ser Phe Ser Lys Asn His Ala Ala Pro Phe Ser Lys Val Leu 
15 10 15 

Thr Phe Tyr Arg Lys Giu Pro Phe Thr Leu Glu Ala Tyr Tyr Ser Ser 

20 25 30 

Pro Gin Asp Leu Pro Tyr Pro Asp Pro Ala lie Ala Gin Phe Ser Val 
35 40 45 

Gin Lys Val Thr Pro Gin Ser Asp Gly Ser Ser Ser Lys Val Lys Val 
50 55 60 

Lys Val Arg Val Asn Val His Gly He Phe Ser Val Ser Ser Ala Ser 
65 70 75 80 

Leu Val Glu Val His Lys Ser Glu Glu Asn Glu Glu Pro Met Glu Thr 

85 90 95 

Asp Gin Asn Ala Lys Giu Glu Glu Lys Met Gin Val Asp Gin Glu Glu 

100 105 110 

Pro His Val Glu Glu Gin Gin Gin Gin Thr Pro Gly Arg 
115 120 125 

<210> 60 

<211> 246 

<212> PRT 

<213> Homo sapiens 

<400> 60 

Met Tyr Arg Pro Ala Arg Val Thr 'Ser Thr Ser Arg Phe Leu Asn Pro 
15 10 15 

Tyr Val Val Cys Phe He Val Val Ala Gly Val Val He Leu Ala Val 

20 25 30 

Thr lie Ala Leu Leu Val Tyr Phe Leu Ala Phe Asp Gin Lys Ser Tyr 
35 40 45 

Phe Tyr Arg Ser Ser Phe Gin Leu Leu Asn Val Glu Tyr Asn Ser Gin 
50 55 60 

Leu Asn Ser Pro Ala Thr Gin Glu Tyr Arg Thr Leu Ser Gly Arg He 
^5 70 75 80 
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Glu Ser Leu He Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 

85 90 95 

Phe lie Arg Ala His Val Ala Lys Leu Arg Gin Asp Gly Ser Gly Val 

100 105 110 

Arg Ala Asp Val Val Met Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 
115 120 125 

Ala Ser Met Lys Ser Arg lie Glu Ser Val Leu Arg Gin Met Leu Asn 
130 13S 

Asn Ser Gly Asn Leu Glu He Asn Pro Ser Thr Glu He Thr Se^ Leu 
- 150 155 160 

Thr Asp Gin Ala Ala Ala Asn Trp Leu lie Asn Glu Cys Gly Ala Gly 

165 170 175 

Pro Asp Leu lie Thr Leu Ser Glu Gin Arg He Leu Gly Gly Thr Glu 

180 185 190 

Ala Glu Glu Gly Ser Trp Pro Trp Gin Val Ser. Leu Arg Leu Asn Asn 
195 200 - 205 

Ala His His Cys Gly Gly Ser Leu He Asn Asn Met Trp He Leu Thr 
210 215 220 



Ala Ala His Cys Phe Arg Ser, Asn Ser Asn 



225 



230 



Pro Arg Asp Trp He Ala 



235 



240 



Thr Ser Gly He Ser Thr 

245 

<210> 61 
<211> 128 
<212> PRT 



<400> 61 

Gly He Phe Ser Val Ser Ser Ala Ser Leu Val Glu Val His Lys Ser 
15 10 15 

Glu Glu Asn Glu Glu Pro Met Glu Thr Asp Gin Asn Ala Lys Glu Glu 

20 25 30 

Glu Lys Met Gin Val Asp Gin Glu Glu Pro His Val Glu Glu Gin Gin- 
35 40 45 

Gin Gin Thr Pro Ala Glu Asn Lys Ala Glu Ser Glu Glu Met Glu Thr 
50 55 60 

Ser Gin Ala Gly Ser Lys Asp Lys Lys Met Asp Gin Pro Pro Gin Ala 
65 70 



75 



80 



Lys Lys Ala Lys Val Lys Thr Ser Thr Val Asp Leu Pro He Glu Asn 



BN500CID: <WO_9938973A2_(_> 




wo 99/38973 



PCT/US99/01642 



33 



9 



85 



90 



95 



Gin Leu Leu Trp Gin He Asp Arg Glu 



100 



105 



Met Leu Asn Leu Tyr He Glu 



110 



Asn Glu Gly Lys Met He Met Gin Asp Lys t,eu Glu Lys Glu Arg Asn 

^20 

<210> 62 
<211> 418 
<212> PRT 

<213> Homo sapiens 
<400> 62 

Met Tyr Arg Pro Ala Arg Val Thr Ser Thr Ser Arg Phe Leu Asn Pro 



10 



Tyr Val Val Cys Phe He Val Val Ala^Gly Val Val He Leu 

25 30 



15 



Ala Val 



Thr He Ala Leu Leu Val Tyr Phe Leu Ala Phe Asp Gin Lys Ser Tyr 
35 40 ^5 

Phe lyr Arg Ser Ser Phe Gin Leu Leu Asn Val Glu Tyr Asn Ser Gin 
" 55 60 



Leu Asn Ser Pro Ala Thr Gin 
65 



hr Gin Glu Tyr Arg Thr Leu Ser Gly Arg H 
70 75 3 

Glu ser Leu He Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 



e 
80 



95 



Phe He Arg Ala His Val Al 



^ Leu Arg Gin Asp Gly Ser Gly Val 

XUU T nc 

Arg Ala Asp Val Val Met Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 

120 ^ 



125 



Ala Ser Met Lys Ser Arg He Glu Ser Val Leu Arg Gin Met Leu Asn 

135 

Asn ser Gly Asn Leu Glu He Asn Pro Ser Thr Glu He Thr Ser Leu 



155 



160 



Thr ASP Gin Ala Ala Ala Asn Trp Leu He Asn Glu Cys Gly Ala Gly 

1S5 

Pro ASP Leu He Thr Leu Ser Glu Gin Arg He Leu Gly Gly Thr Glu 

Xo U 1 ft c _ 

10^ 190 

Ala Glu Glu Gly ser Trp Pro Trp Gin Val Ser Leu Arg Leu Asn Asn 
195 200 205 

Ala His His Cys Gly Gly Ser Leu He Asn Asn Met Trp He Leu Thr 
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210 215 220 

Ala Ala His Cys Phe Arg Ser Asn Ser Asn 

240 



n.. ^ys fne Arg Ser Asn Ser Asn Pro Arg Asp Tro lie Ala 
-^■^^ 230 235 



Thr Ser Gly He Ser Thr Thr Phe Pro Lys Leu Arg Mec Arg Val Ara 

245 250 255 



Asn He Leu He His Asn Asn Tyr Lys Ser Ala Thr His Glu Asn 



260 



265 



Asp 



270 



He Ala Leu Val Arg Leu Glu Asn Ser Val Thr Phe Thr Lys Asd He 
275 280 285 

His Ser Val Cys Leu Pro Ala Ala Thr Gin Asn He Pro Pro Gly Ser 



Thr Ala T:/r Val Thr Gly Trp Gly Ala .Gin Giu Tyr Ala Gly His Thr 



305 



val Pro Glu Leu Arg Gin Gly Gin Val Arg He He Ser Asn Asd Vai 

325 330 335 ' 

Cys Asn Ala Pro His Ser Tyr Asn Gly Ala He Leu Ser Gly Met Leu 

340 345 

Cys Ala Gly Val Pro Gin Gly Gly Val Asp Ala Cys Gin Gly Asp Ser 
35= 360 - 365 

Gly Gly Pro Leu Val Gin Glu Asp Ser Arg Arg Leu Trp Phe He Vai 

375 330 

Gly He Val Ser Trp Gly Asp Gin Cys Gly Leu Pro Asp Lys Pro Gl 



390 355 



y 

400 



Val Tyr Thr Arg Val Thr Ala Tyr He Asp Trp He Ara Gin Gin Th^ 

405 410 ' 415 

Gly He 



<210> 53 

<211> 776 

<212> DNA 

<213> Homo sapiens 

<400> 63 

apacaarS ^^^^^^^^^^^ cccacctcgc agccagataa agcccccact gatagagaga 60 
aa™Ia?r a^f ^'''^^ gccaagaagg aggcagccga gaaggaacag gaacfcccL X20 
aacagaaacc acaggagcag ccagcaacag acggaggctc aagataagag tcgcaaggaa 130 
aactagccaa ctgaaggaga agctgcagac ggagagagaa cacccac^g! galagcagat 2^0 
ItlTJ gagcacacgc agaaggtcca aaatgaccgg cctcacgaag gacctalHl loo 
TaaTatlTJ ^^^'^^^^^-^ cagagataag ccaatctaaa cgcacgatcg acactacaa^ 360 
aataf^o^o. actccccgga ccgcacgaac ctcggacaac ctcgccgacg agccaacngc 420 
aacaccgtcc gcccctgcca aaccaaccgg ccacggcgcc aaaggtgtga gctcaccJc 480 
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taaaaagcac aagctcccct tttaaagata ccacaoaM-r. ^ 

::gggS:K ~s -!:rr^^ """--^ 

,ce=c.=ec. J.L,„„= S»SSg e,™- 111111"" 

<210> 64 

<211> 160 

<212> DNA 

<213> Homo sapiens 

<400> 64 

gcagcgctct cggttgcagt acccactgga aggactcaaa aani-ncnr^^r. ^ 
gcccctca^t agcctcggcc caagaggcct gcttccc^nr ^^^^'=^^^^^^ gacaccgcaa 60 
cgtgtcctgt c.cggt:ggcc ggacccgggc ^cgagcccga "^^"^^^^^ ^ccgggggtc X20 

16 0 

<210> 65 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<400> 65 

Leu Ser Ala Mac Gly Phe Th. Ala Ala Gly He Ala Ser Ser Ser He 

5 10 15 

Ala Ala Lys Mec Met Ser Ala Ala Ala He Ala Asn Gly Gly Gly Val 

30 

Ala ser Gly Ser Leu Val Ala Thr Leu Gin Ser Leu Gly Ala Thr Gly 

45 

Leu ser Gly Leu Thr Lys Phe He Leu Gly Ser He Gly Ser Ala He 

60 



55 

Ala Ala Val He Ala Arg Phe Tyr 
^5 70 



<210> 66 

<211> 2581 

<212> DNA 

<213> Homo sapiens 

<400> 66 



T.lllllT,l llllllllll ^cac™ 

gctggacagc tggaggatga acggagaagc ^JactgSc acaaacc^oa IIT^'^^^'^ 
ccccaaaggc caagaccgtc ggccccaoia ajacangctg ZllTaTrll ^gccgc 180 

gaacaacccc ccacccaatg acagccccaa g^tcaaaacc ac™^^^ aatgcatgaa 240 

llllllltl rSS^ 3S°0° 

.gttaaala? IZll^^^l llllf^f^ll --ggaaca 420 

cctgaccccn Cacccccgct tctccatgga gaa^cgggJc aaa^ar!'^! caaagaagcc 480 
tgagatgagc aacctggacc taaccaa^at tct^aaa aSta^!!! 

gaagaagaag atgaaataca tccaaaac-r ZIT aaatacaagg agcttccgga 600 

acaca cccaggac.c ccagagagag aaacaggagc ccgagcgaaa 660 
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cccggcccga tccagggagg accaccccga cccaatccag aatgccaaga aaccggacac 720 
cccagagaag cccaaaaccc cccagcagcc gcggcacacc cacgagaaga aggcgcatct 780 
caaagtgcgg ccagacgcca ccacgaagga ggcgaaggac cccccgggga agcagtggcc 840 
ccagcccccg gacaaaaaga ggccgaaacg gatticataag gccccggagc agcggaagga 900 
gtacgaggag atcacgagag accacaccca gaagcaccca gagccgaaca tcagcgagga 960 
gggtatcacc aagtccaccc ccaccaaggc cgaacgccag ctcaaggaca agcctgacgg 1020 
gcgacccacc aagccacccc cgaacagcta cccgctgtac tgcgcagagc ccacggccaa 1080 
catgaaggac gcgcccagca cagagcgcac ggcgccgcgc agccagcagt ggaagccgcc 1140 
gtcccagaag gagaaggacg cctaccacaa gaagtgcgat cagaaaaaga aagaccacga 1200 
ggtggagccg ccccgcttcc ccgagagccc gcctgaggag gagcagcagc gggccctggg 1260 
ggaagagaag atgctgaaca ccaacaagaa gcaggccacc agccccgccc ccaagaagcc 1320 
agcccaggaa gggggcaagg gcggccccga gaagcccaag cggcccgtgt cggccatgcc 1380 
caccttctcg gaggagaaac ggcggcagcc gcaggaggag cggcctgagc tctccgagag 1440 
cgagccgacc cgcctgctgg cccgaacgcg gaacgacctg tccgagaaga agaaggccaa 1500 
gtacaaggcc ^cgagaggcgg cgcncaaggc ccagccggag aggaagcccg gcggggagcg 1560 
cgaggaacgg ggcaagctgc ccgagccccc caaaagagcc gaggagaccc ggcaacagag 16 20 
cgccaccggc gactacccgg cccgctccaa gaacgaccgg gcgaaggccc cgaaagccat 1680 
ggaaatgacc tggaacaaca cggaaaagaa ggagaaaccg acgcggacca agaaggcagc 1740 
cgaagaccaa aagcgacatg agagagagcc gagtgagatg cgggcacccc cagccgccac ISOO 
aaatccctcc aagaagacga aaccccaggg agaacccaag aagcctccca cgaacggcca 1860 
ccagaagccc tcccaggacc cgccgcccaa cggggagccg aaccacccgc cgccgaagga 1920 
gcgcacggtg gagatcggca gtcgccggca gcgcaccccc cagagccaga aggagcacta 1980 
caaaaagccg gccgaggagc agcaaaagca gcacaaggcg cacccggacc cctgggttaa 2040 
gagcctgcct ccccaggacc gcgcagcaca taaagagtac acccccaaca adcgcaagag 2100 
cacgaccaag ctgcgaggcc caaaccccaa acccagccgg accactctgc agcccaagcc 2160 
ggagcccgag gaggatigacg aagaggacga ggacgacgag gacgaggacg aagaagagga 2220 
agacgacgag aacggggacc cccccgaaga cggcggcgac tcccccgagc ccagcagcga 2280 
ggacgagagc gaggacgggg acgagaacga agaggatgac gaggacgaag acgacgacga 2 34 0 
ggacgacgac gaggacgaag acaacgagtc cgagggcagc agccccagcc cccccccctc 2400 
aggggacccc tcagaccccg accccaaccg aggcccagcc ccaccccagg ggagccaggg 2460 
agagcccagg agcccccccc cccaaccgac cacccctgtt: tcccccccat gccccgcccc 2520 
ttgcccccct ggcccccccc accc"ccccc ttccctcaaa aaaaaaaaaa aaaaactcga 2580 
^ - 2581 

<210> 67 

<211> 764 

<212> PRT 

<213> Homo sapiens 

<400> 67 

Mec Asn Gly Glu Ala Asp Cys Pro Thr Asp Leu Glu Mac Ala Ala Pro 
15 10 15 

Lys Gly Gin Asp Arg Trp Ser Gin Giu Asp Mec Leu Thr Leu Leu Glu 

20 25 30 

Cys Mec Lys Asn Asn Leu Pro Ser Asn Asp Ser Ser Lys Phe Lys Thr 
35 40 ' 45 

Thr Glu Ser His Mec Asp Trp Glu Lys Val Ala Phe Lvs Asp Phe Ser- - 
50 55 60 

Gly Asp Mec Cys Lys Leu Lys Trp Val Glu He Ser Asn Glu Val Ara 

70 75 80 
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Lys Phe Arg Thr Leu Thr Glu Leu He Leu Asp Ala Gin Glu His Val 



85 90 



95 



Lys Asn Pro Tyr Lys Gly Lys Lys Leu Lys Lys His Pro Asp Phe Pro 

100 



110 



Lys Lys Pro Leu Thr Pro Tyr Phe Arg Phe Phe Met Glu Lys Arg Ala 
115 120 

Lys Tyr Ala Lys Leu His Pro Glu Met Ser Asn Leu Asp Leu Thr Lys 

^ ^5 



140 



lie Leu Ser Lys Lys Tyr Lys Glu Leu Pro Glu Lys Lys Lys Met Lys 

160 



ISO 



Tyr He Gin Asp Phe Gin Arg Glu Lys Gin Glu Phe Glu Arg Asn Leu 

170 175 

Ala Arg Phe Arg Glu Asp His Pro Asp Leu He Gin Asn .Ala Lys Lys 



180 las 



190 



Ser Asp lie Pro Glu Lys Pto Lys Thr Pro Gin Gin Leu Trp Tyr Thr 

200 205 

His Glu Lys Lys Val Tyr Leu Lys Val Arg Pro Asp Ala Thr Thr Lys 

ZIU 215 



220 



Glu val Lys Asp Ser Leu Gly Lys Gin Trp Ser Gin Leu Ser Asp Lys 

235 240 
Lys Arg Leu Lys Trp He His Lys Ala Leu Glu Gin Arg Lys Glu Tyr 



245 250 



255 



Glu Glu He Met Arg Asp Tyr He Gin Lys His Pro Glu :Leu Asn He 

260 2S5 270 

ser Glu Glu Gly He Thr Lys Ser Thr Leu Thr Lys Ala Glu Arg Gin 

280 285 

Leu Lys Asp Lys Phe Asp Gly Arg Pro Thr Lys Pro Pro Pro Asn Ser 

295 ■ 300 

Tyr Ser Leu Tyr Cys Ala Glu Leu Met Ala Asn Met Lys Asp Val Pro 

315 320 
Ser Thr Glu Arg Met Val Leu Cys Ser Gin Gin Trp Lys Leu Leu Ser 



325 330 



335 



Gin Lys Glu Lys Asp Ala Tyr His Lys Lys Cys Aso Gin Lys Lys Lys 

340 345 

Asp Tyr Glu Val Glu Leu Leu Arg Phe Leu Glu Ser Leu Pro Glu Glu 
355 360 

Glu Gin cm Arg Val Leu Gly Glu Glu Lys Met Leu Asn He Asn Lys 
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38 



370 



375 



380 



385 '^"'^ '"'^ 3%^° ^^-^ Glu Glv- Oly 

"° 395 

Lys Gly Gly Ser Glu Lys Pro Lys Arg Pro Val Ser Ala Met oh^ He 

405 410 

Phe Ser Glu Glu Lys Arg Arg Gin Leu Gin Glu Glu Arg Pro Glu Leu 

430 

ser Glu ser Glu Leu Thr Arg Leu Leu Ala Arg „ec Trp Asn Asp Leu 

445 

ser Glu Lys Lys Lys Ala Lys Tyr Lys Ala Arg Glu Ala Ala Leu Lys 

460 

Ala Gin ser Glu Arg Lys Pro Gly Gly Glu Arg Glu Glu "Arg Glv Lys 

430 

Leu Pro Glu Ser Pro Lys Arg Ala Glu Glu He Trp Gin Gin Ser Val 

4 a b 4 Qfl 

495 

He Gly ASP Tyr Leu Ala Arg P.e Lys Asn Asp A^g Val Lys Ala Leu 

500 

Lys Ala Mec Glu Met Thr Trp Asn Asn Met Glu Lys Lys Glu Lys Leu 

520 

Met Trp He Lys Lys Ala Ala Glu Asp Gin Lys Arg Tyr Glu Arg Glu 

535 54Q 

Leu ser Glu Met Arg Ala Pro Pro Ala Ala Thr Asn Ser Ser Lys Lys 

' 560 

Met Lys Phe Gin Gly Glu Pro Lys Lys Pro Pro Met Asn Gly Tyr Gin 

565 

ra/u 575 

Lys Phe ser Gin Glu Leu Leu Ser Asn Gly Glu Leu Asn His Leu Pro 

bS5 59Q 

Leu Lys Glu Arg Met Val Glu He Gly Ser Arg Trp Gin Arg He Ser 

600 

Gin Ser Gin Lys Glu His Tyr Lys Lys Leu Ala Glu Glu Gin Gin Lys 

620 

Gin Tyr Lys Val His Leu Asp Leu Trp Val Lys Ser Leu Ser Pro Gin 

"° 635 640 

Asp Arg Ala Ala Tyr Lys Glu Tyr He Ser a^n r--o a 

" Lys Arg Lys Ser Met 

650 

Thr Lys Leu Arg Gly Pro Asn Pro Lys Ser Ser Arg Thr Thr Leu Gin 

670 



BNSOOCID: <WO__993a973A2_l_> 



wo 99/38973 



39 



PCT/US99/01642 



Ser Lys Ser Glu Ser Glu Glu Asp Asp Glu Glu Asp Glu Asp Asp Glu 
675 680 685 

Asp Glu Asp Glu Glu Glu Glu Asp Asp Glu Asn Gly Asp Ser Ser Glu 
690 695 

Asp Gly Gly Asp Ser Ser Glu Ser Ser Ser Glu Asp Glu Ser Glu Asd 

-710 715 720 

Gly Asp Glu Asn Glu Glu Asp Asp Glu Asp Glu Asp Asp Asp Glu Asp 

725 730 

Asp Asp Glu Asp Glu Asp Asn Glu Ser Glu Gly Ser Ser Ser Ser Ser 
, 740 745 750 

Ser Ser Leu Gly Asp Ser Ser Asp Phe Asp Ser Asn 
755 760 



<210> 68 
<211> 434 
<212> DNA 

<213> Homo sapiens 
<40Q> 68 

ctaagacgct ggatgctgaa gacaccgccg gaaccgcccg gccagacgag aaagccacta 60 
.tgacttacgc gtctagcccc taccacgccc tccccggagc ccagaaggca gaaacagcag 120 
ccaatcgcat ccgcaaagtg tcggcggnca accaagagaa cgagcagctc acggaagacc 180 
-atgagaagct ggccagtgat ctgtcggagt: ggatccgccg caccatccca cggctggaga 240 
atcgggtgcc tgagaacacc acgcacgcca tgcagcagaa gccggaggac tcccgagact 300 
atagacgccc gcacaagccg cccaaggcgc agcagaagtg ccagccggag atcaacccca 360 
acacgccgca gaccaaactg cggctcagca accggcctgc cctcatgccc cccgagggca 420 
ggacggtccc ggac - 

<210> 69 

<211> 244 

<212> DNA 

<213> Homo sapiens 

<400> 69 

aggcagcacg cccgttgaga gccaccacca ctccccaatc tcaagtacgc agggacacaa 60 
acaccgcgga aggccgcagg gccctctgcc taggaaaacc agagaccttt gttcactcgt 120 
tcatgcgctg acctcccccc cactractgtc ccgcgacccc gccaaacccc cctttgcgag 180 
aaacacccaa gaatgaccaa taaaaaataa accaatttag gaaaaaaaaa aaaaaaaact 240 



cgag 

<210> 70 

<211> 437 

<212> DNA 

<213> Homo sapiens 

<400> 70 



244 



ccgggacggg agcgtccagc gggactcgaa ccccagatgt gaaggcgticc ccggaaagtc 60 
ctcggtcccc ggatccagcg ccggccagcc cagagcccgc gccgcacatc ctcgcgccct 120 



wo 99/38973 



PCTAJS99/0I642 



40 



ccaggcagcg ggaccccgcg agccgcacgc ccctgggcac ggacaagcgc gaggcactgc 180 

tggggctgtg ccaggtgcgg ggcgggccgc cccctttccc agaaccttcc agcccggtgc 240 

cgcggccccc aggccggagc ccccccaagg ccgcgaggcc acccccgccc cggcccccgc 300 

ccccgcagca gcagaccccg cccgcgacga gcggggaggc ccccggccgg ccgggccagg 360 

ccggcccccc ggccacgggg gccgcacccc tgggggagcc agccaaggag aaccccacgc ^20 
cggcgcagga agccggg " 

<210> 71 

<211> 271 

<212> DMA 

<213> Homo sapiens 

<400> 71 

gcgcagagcc cCgccgccca ccaccgagcg aggaagagag caccggcccc cccgagacag 60 
aagagacggc cccccccagc gcccagcccc cacacaccaa cccgaccacc ccccccaccg 120 
gaccaaccca aggagggccg caggagggac cccaggcgac cccccagggg accaccgaga 130 
gccccgcaca aaagcccgcg gcgaaccccc cagaacagcc ccaacggaga cgacccgacc 2^0 
ccccacccca accccggcca cgaggaagga g, " 271 

<210> 72 

<211> 290 

<212> DNA 

<213> Homo sapiens 

<400> 72 

ccgagcccca cccggaggcc cccagaaccc ccaccgccag gggacgcaac agccccccgc 60 
ccggcgcccc cccccgccgc gaggacccgg cccagggccc gggcccgccc aaggccccca 120 
cggtggccga gggccccagc ccccgccccc ggcggaacgc gaccagcgag agggagcgca 180 
ggaagcggac gccgccgagc cgcgagcgcc cgcgggcccc gccgccccag cccgacggcc 240 
ggcgggagga cacggccccg gccccggaga cgcccgccgc aacccccgcg 290 

<r210> 73 
<211> 144 

<212> PRT : 
<213> Homo sapiens 

<:400> 73 

Lys Mec Leu Asp Ala Glu Asp lie Val Gly Thr Ala Arg Pro Asp Glu 
^5 10 15 

Lys Ala He Met Thr Tyr Val Ser^ Ser Phe Tyr His Ala Phe Ser Glv 

20 25 30 



Ala Gin Lys Ala Glu Thr Ala Ala Asn Arg He Cvs Lys Val Leu Ala 
35 40 



45 



Val Asn Gin Glu Asn Glu Gin Leu Mec Glu Asd T-^^r Glu Lys L-u Ala 
50 55 



60 



Ser Asp Leu Leu Glu Trp He Arg Arg Thr He Pr 



65 



70 



75 



o Trp Leu Glu Asn 

80 



Arg Val Pro Glu Asn Thr Mec His Ala Mec Gin Gin Lys Leu G^u Asd 

85 90 



95 
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Phe Arg Asp Tyr Arg Arg Leu His Lys Pro Pro Lys Val Gin Glu Lys 

100 105 

Cys Gin Leu Glu He Asn Phe Asn Thr Leu Gin Thr Lys Leu Arg Leu 

115 120 125 



Ser Asn Arg Pro Ala Phe Met Pro Ser Glu Gly 
130 135 



Arg Met Val Ser Asp 
140 



<210> 74 
<211> 64 
<212> PRT 

<213> Homo sapiens 
<400> 74 



Gly Ser Met Leu Val Glu Ser His His His Ser Leu He Ser Ser Thr 
^ 5 - ■ 10 ^5 

Gin Gly His Lys His Cys Gly Arg Pro Gin Gly Pro Leu Pro Arg Lys 

25 30 

Thr Arg Asp Leu Cys Ser Leu Val Tyr Val Leu Thr Phe Pro Pro Leu 
35 40 45 

Leu Ser Cys Asp Pro Ala Lys Ser Pro Phe Val Arg Asn Thr Gin Glu 

55 60 



<210> 75 
<211> 145 
<212> PRT 

<213> Homo sapiens 
<400> 75 

Gly Thr Gly Ala Ser Ser Gly Thr Arg Thr Pro Asp Val Lys Ala Phe 

5 10 ^ ,5 



Leu Glu Ser Pro Trp Ser Leu Asp Pro Ala Ser Ala Ser Pro Glu 



20 



Pro 



25 



30 



Val Pro His He Leu Ala Ser Ser Arg Gin Trp Asp Pro Ala Ser Cvs 
35 40 



45 



Thr Ser Leu Gly Thr Asp Lys Cys Glu Ala Leu Leu Gly Leu Cys Gin 
50 55 



60 



Val Arg Gly Gly Leu Pro Pro Phe S 



65 



70 



er Glu Pro Ser Ser Leu Val Pro 



75 



80 



Trp Pro Pro Gly Arg Ser Leu Pro Lys Ala Val Arg Pro Pro Leu Ser 

85 90 



95 



Trp Pro Pro Phe Ser Gin Gin Gin Thr Leu Pro Val Met Ser Gly Glu 

100 105 110 
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Ala Leu Gly Trp Leu Gly Gin Ala Gly Ser Leu Ala Met Gly Ala Ala 
115 120 125 

Pro Leu Gly Glu Pro Ala Lys Glu Asp Pro Met Leu Ala Gin Glu Ala 

135 140 

Gly 
145 



<210> 76 
<211> 69 
<212> PRT 

<213> Homo, sapiens 
<400> 76 

Ala Glu Phe Cys Arg Pro Pro Ser Ser. Glu Glu Glu Ser lie Gly Ser 
1 5 10 - 15 ^ 

Pro Glu lie Glu Glu Met Ala Leu Phe Ser Ala Gin Ser Pro Tyr He 

20 25 30 

Asn Pro He lie Pro Phe Thr Gly Pro He Gin Gly Gly Leu Gin Glu 
35 40 45 

Gly Leu Gin Val Thr Leu Gin Gly Thr Thr Giu Ser Phe Ala Gin Lys 
50 .55 60 

Phe Val Val Asn Phe 
65 



<210> 77 

<211> 96 

<212> PRT 

<213> Homo sapiens 

<400> 77 

Glu Pro Tyr Pro Glu Val Ser Arg He Pro Thr Val Arg Gly Cys Asn 
^ 5 -10 15 

Gly Ser Leu Ser Gly Ala Leu Ser Cys Cys Glu Asp Ser Ala Gin Gly 

20 25 30 

Ser Gly Pro Pro Lys Ala Pro Thr Val Ala Glu Gly Pro Ser Ser Cys 
35 40 45 

Leu Arg Arg Asn Val He Ser Glu Arg Glu Arg Arg Lys Ara Met Ser 
50 55 60 

Leu Ser Cys Glu Arg Leu Arg Ala Leu Leu Pro Gin Phe Asp Gly Arg 

70 75 ao 

Arg Glu Asp Met Ala Ser Val Leu Glu Met Ser Val Ala He Pro Ala 



8^SOOC^D: <W0_9938973A2_I_> 



wo 99/38973 



43 



PCT/US99/01642 



85 90 



95 



<210> 78 

<211> 2076 

<212> DNA 

<213> Homo sapiens 

<400> 78 

agaaaaagtc tatgtttgca gaaacacaga tccaagacaa agacaggatg ggcactgctg 60 
gaaaagctat taaatgcaaa gcagctgtgc cccgggagca gaagcaaccc tcccccattg 120 
aggaaataga agtcgcccca ccaaagacta aagaagttcg cattaagact ctggccacag 180 
gaatctgtcg cacagatgac cacgtgacaa aaggaacaac ggtgtccaag ttcccagcoa 240 
ttgtgggaca cgaggcaact gggaccgcag agagcactgg agaaggagtg actacagcga 300 
aaccaggtga caaagtcatc ccccccctmc tgccacaatg tagagaatgc aacgctcgcc 360 
gcaacccaga tggcaacctc tgcaccagga gcgatattac tggccgtgga gtaccggccg 420 
atggcaccac cagatttaca tgcaagggca aaccagtcca ccactccatg aacaccagca 480 
cattcaccga gtacacagtg gcggatgaac ctcctgctgc taagatcgat gacgcagccc 540 
ctcccgagaa agtctgttca accggccgcg ggttctccac tggatacggc gccgccgcca 600 
aaaccggcaa ggtcaaacct ggccccaccc gcgtcgcctt tggcccgaaa ggagccggcc 660 
cgccagccac catgggctgt aagccagctg gtgcatctag gatcatcggg atcgacctca 720 
acaaagacaa atttgagaag gccacggcrg caggcgccac tgagcgtra-c agtcccaagg 78 0 
actctaccaa acccaccagt gaggcgccgt cagaaacgac aggcaacaac gcgggacaca 84 0 
cctittgaagt tattgggcat ccrgaaacca cgactgatgc cctggcatcc tgccacacga 900 
actatgggac cagcgtggtt gtaggagtcc crccaccagc caagacgctc acccacgacp 960 
cgatgtcgcc ccccaccgga cgcacacgca agggatgtgt ctttggaggn ccaaaaagca 1020 
gagatgatgt cccaaaacta gtgaccgagr tccnggcaaa gaaacccgac ccgcraccagt 1080 
cgataaccca tgccttacca tccaaaaaaa tcagtgaagg attcgagccg ctciactcag 1140 
gacaaagcat tcgaacggtc ccgacgcttc gagacccaaa gcggcaggag gtctgcgttg 1200 
.ccacggtgaa ctggagttcc tcccgcgaga gtccccccat ccgaaaccat gtatictigtct 1260 
cacaaataca agcataagta gaagattcg- cgaagacaca gaacccccac aaagaatcac 1320 
taaccttcat aaacatttaa agcctcgcga gcacccggga atcagtataa caacaatgr t 1380 
aatattcccg atttacattt cgcaaggcca caattgtacc tcccaagaaa acatacacrt 1440 
ggactcctat gccgaaacgg agatccttiaa gagttctaac cagccgccgc agatacatat 1500 
cccaaaacag atacagcgta caaagacara gtaaacgcac ctcccagagc aatattcact 1560 
taacacattg aaactattat ttcccagact cgaacataaa tgcatccctc aaacacccgt 1620 
tacgagtcaa cttggaccac attctgaaat cagttcatcc catgacgcat accaccggac 1630 
cagattaaga aagacagaaa agactaaggg acgggcacat ttttcaacga ttaagaacca 1740 
tcatcacata' acctggtgaa actgaaaaag tataccatat gggtacacaa ggcnatccgc 1800 
cagcatatac taatatttta gaaaacactc ctttcgtaat actgaatata aacacagagc 1860 
cagaatcata ttaccacact tatcataat^ ctcaactcga tacagtagaa ccgcaagtcc 1920 
tcaagcccct atccactgtg cccagtagcg actccactta ataaaaagcg tcctcagtcc 1930 
ttaacaacta caccgatgta tctatacaca cctataacac gttaaaaact cttaaggaaa 2040 
ccaaaaacta tataaaaaaa aaaaaaaaaa ctcgag 2076 

<210> 79 

<211> 2790 

<212> DNA 

<213 > Homo sapiens 

<400> 79 

aagcagttga gcaggcagaa aaaagaacct cttcactaag gattaaaacg tacaggccag 60 
cacgtgcaac tccgacttca agatccctga acccacacgt agcatgtttc atcgccgccg 120 
caggggcagc gatcctggca gccaccatag ccctacctgt tcacttccca gccttrcaatc 180 
aaaaatctta ccttcatagg agcagccttic aacccctaaa tgccgaatat aacagccaac 240 
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taaacccacc agccacacag gaatacagga ctttgagcgg aagaactgaa tctccgattk 300 
ccaaaacatt caaagaatca aacttaagaa accagttcac cagagcccat gccaccaaac 3S0 
Tj.t::ti: Ittlt''^''' ^^^-^^gcgg acg.cg.cac gaL^cc"; ^ccl^^g:! 20 
acaacaacgg agcaccaacg aaaagcagaa ccgagcccgc cccacgacaa acgccgaaca 480 
actccggaaa cccggaaata aaccccccaa ccgagataac accac^tacc gaccaggcJg 5,0 
cagcaaaccg gcccaccaac gaacgcgggg ccggcccaga cccaacaaca ccgcJcKgc 600 
Scc^a.:: co?;f ^aggccgagg agggaagccg gccgcggcaa gctlglTcTc SSO 
ggcccaacaa cgcccaccac cgcggaggca gcctgaccaa caacatgcgg accccqacaa 720 
cagcccaccg ctccagaagc aaccccaacc cccgcgaccg gaccgccaci cccgg?a"c 780 
ccacaacacc ccccaaacca agaacgagag taagaaacac cccaatccac Lcafctaca Ho 
aacccgcaac ccacgaaaac gacaccgcac ccgcgagacc tgagaacagc gccacctcJ^ loo 
ccaaagatac ccacagcgcg tgccccccag ccgccaccca gaa?acccca cccggcccca 960 
o^Sr'^' aacaggacgg ggcgcccaag aacacgccgg ccacacagcc ccagagcta^ !o20 

gagcca^c^^ IflTaalT ""^^"^'^^ acgcacgcaa cgcaccacac agcLLacg oao 
gagccacccE gcccggaacg ccgcgcgccg gagcacccca aggcggagcg gacgcatqcc 1140 
agggcgaccc cggcggccca ccagcacaag aagacccacg gcggctccgg ?ccacco?aa ilnn 
ggacagcaag ccggggagac cagcgcggcc Cgccggacaa fcSggagc^ cat^ccSg 260 
c^gccS:: T-ll^^i::'' ^"^^^-^ aaaccgggat ccag^caac .lllTcTJc 320 

T,iiiiT,:: ^;c g a^ ?g t^^s^ ti:iitt:ii :c:r'""- 

^ >-i— uddccua acaccccgcc acataaacac ggcccaacaa 1^140 
aca™;%" -ccccccccc accaccaaag gccccccacc ccccccagag aaccacacga isoo 
acaacc^oir ^""^^"^^gc cgcgcaacag aagaaacaca ccaaaccaac cacaaagcfa 156^ 
cacaoL^^o ccaaacgccc gcagcgagaa gaacaggaac cccgagcacg 1620 

cacagcagag gaacccgcac aggcccgacg ggtcagaggg gccccccccg agt^ccaccg 1680 
aggacgagaa gcaagcaaac cgcggaaaca Cgcaaaggaa aaagcgacag alcJacacc? ^74^ 
caaca'ccc^ f ""^^^"^^ aggcaagaga aacagcacgc acccaaaac? cccggccacc I80S 
CaJaac^r tacccagcac gagccccaaa accaaaaacg cgaaaccgcc gcaccatacg 1860 
Jcaocca^^rr ^'^^"^"^^ tccgcaagaa cacgccccca taggaaacag cggacaatcc 1920 
aoa?ac«%r ^^^^^^ craaaacagt ccacccccca accgagaccc aaagaaccac 1980 

c?cacccM- cacgaaaaac accacccacc cacacaaagg aga^accaca 2040 

ac"agcacc cfcf!"^^" agaaacacac ccacacaaac c.gccaggcg cccLcaacc 2100 
acacagcacc ccccaacaac aaaacaacaa ccccaagaac gaaaaaccca accaccggga 2150 
attlT"''" ^^"^^Sacc ccccaccacc ggcagccaca cccccgagcg caaaag^cc 2220 
aSagaaa^ao r!""^^' aacgaaccga aagcccaaag agggggaa^a gccgg^c^gc 2280 
QCcacccJc^ 'r^!"!'"^" ccaacaccaa cagaacgacc ccgaagacag aaaaaact^c 2340 
cgaccaaloa ^tcccccccz cccccccccc cccccacaca cacgcccccc 2400 

cgaccaaaga a.acaacgca aatcaaaccc accaaaacgc aacggcacga aaacccccgc 2460 
agtctgaacc accaacatcc ccgagcctcc acgagccccc agcacagcca aagcccgcct 2520 " 
acgcacgacc acccacgcgc cagagccccc ccccccCaca agccaacccc ccgcaJccgg 25B0 
a™'^^"' acac acccgccgaa aaccccccgc accccccgac gcaaaacc^? 2640 

ccccgg^faa cc^^^r^" — "ccct Cagggaaagg gagccgaaaa cgcaaccaac 2^ 0 
ccccggcgaa ccgcacaaac aaaccrccgc cacaccccac cccaaacaaa ccccccccga 2760 
aacgaaaaaa aaaaaaaaaa aaaacccqaq ccccccccga ^/60 

^ ^ 2790 

<210> 80 

<2ll> 1460 

<212> DNA 

<213> Homo sapiens 

<400> 80 

ccaqcacqra ll'^.trr^'^'' agaaaaaaga acccccccac caaggaccaa aacgcacagg 60 

ccagcacgcg caaccccgac cccaagaccc ccgaacccac acgcagcacg cctcaccqcc 120 

gccgcagggg cagcgatccc ggcagccacc acagccccac ccgcccaccc cccaqccfct ilo 

gaccaaaaac cccaccctca Caggagcagc Ccccaacccc t-aLr^^r-o! ''"^9^'''^" 

r-flo^t-J,^.a.-,. ^, cwi.(_aacccc caaacgcuga acacaacagc 240 

cagtcaaacc caccagccac acaggaacac aggaccccga gcggaagaac cgaacccc^g 300 
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attactaaaa cattcaaaga atcaaattca agaaatcagt tcatcagagc ccacgttgcc 360 
aaactgaggc aagacggtag cggtgtgaga gcggatgccg tcatgaaact tcaattcacc 420 
agaaacaaca acggagcatc aacgaaaagc agaatcgagc ctgttttacg acaaacgctg 480 
aataaccctg gaaacctgga aacaaaccct ccaaccgaga caacatcacc taccgaccag 540 
gccgcagcaa accggcttac taacgaacgc ggggccggcc cagacccaat aacattgtct 600 
gagcagagaa tcctcggagg cactgaggct gaggagggaa gctggccgtg gcaagtcagt 660 
ccgcggctca ataatgccca ccactgcgga ggcagcccga tcaataacat gtggaccctg 720 
acagcagccc actgcttcag aagcaactcc aaccctcgtg actggattgc cacgtctggt 780 
attcccacaa catttcctaa accaagaacg agagtaagaa acaccttaat tcataacaat 840 
tacaaacctg caactcacga aaatgacatt gcactcgtga gacttgagaa cagtgtcacc 900 
tctaccaaag atatccatag tgcgtgtctc ccagctgcta cccagaatat tccacccggc 960 
tctactgctt atgtaacagg acggggcgct caagaacatg ctggccac'ac agttccagag 1020 
ctaaggcaag gacaggccag aataacaagc aacgacgtat gtaatgcacc acatagtcac 1080 
aatggagcca tcctgtctgg aatgctgtgc gccggagtac cccaaggngg agtggacgca 1140 
tgtcagggcg- accccggtgg cccactagta caagaagacc cacggcggct ccggtttatt 1200 
gtggggatag taagccgggg agaccagtgc ggcccgccgg acaagccagg agtgcacacc 1260 
cgagtgacag cctacctcga ccggatcagg caacaaaccg ggatccagtg caacaagtgc 1320 
atccccgtcg caaagtctgt atgcaggtgc gcccgtccca aaccccaaag cttcacacct 1380 
caactgaaaa agaaaccaga aacgccctaa cccaacacct tgctacataa atacggtcca 1440 
acaaaaaaaa aaaaaaaaaa 1460 

<210> 81 

<211> 386 

<212> PRT 

<213> Homo sapiens 

<400> 81 

Met Phe Ala Glu lie Gin He Gin Asp Lys Asp Arg Met Gly Thr Ala 
1 5 10 15 ' 

Gly Lys Val He Lys Cys Lys Ala Ala Val Leu Trp Glu Gin Lys Gin 

20 25 30 

Pro Phe Ser He Glu Glu He Glu Val Ala Pro Pro Lys fhr Lys Glu 

35 , . 40 45 

Val Arg He Lys He Leu Ala Thr Gly He Cys Arg Thr Asp Asp His 
50 , 55 60 

Val He Lys Gly Thr Met Val Ser Lys Phe Pro Val He Val Gly His 
65 70 75 80 

Glu Ala Thr Gly He Val Glu Ser He Gly Glu Gly Val Thr Thr Val 

85 90 95 

Lys Pro Gly Asp Lys Val He Pro Leu Phe Leu Pro Gin Cys Arg Glu 

100 105 110 

Cys Asn Ala Cys Arg Asn Pro Asp Gly Asn Leu Cys He Arg Ser Asp 
115 120 125 

He Thr Gly Arg Gly Val Leu Ala Asp Gly Thr Thr Arg Phe Thr Cys 
130 135 140 

Lys Gly Lys Pro Val His His Phe Met Asn Thr Ser Thr Phe Thr Glu 
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145 150 155 160 

Tyx Thr Val Val Asp Glu Ser Ser Val Ala Lys He Asp Asp Ala Ala 

165 170 ' 175 

Pro Pro Glu Lys Val Cys Leu He Gly Cys Gly Phe Ser Thr Gly Tyr 

180 185 190 

Gly Ala Ala Val Lys Thr Gly Lys Val Lys Pro Gly Ser Thr Cys Val 
195 200 205 

Val Phe Gly Leu Arg Gly Val Gly Leu Ser Val lie Met Gly Cys Lys 
210 215 220 

Ser Ala Gly Ala Ser Arg He He Gly He Asp Leu Asn Lys Asp Lys 
225 230 235 240 

Phe Glu Lys Ala Met Ala Val Gly Ala Thr Glu Cys He Ser Pro Lys 

245 250 - 255 

Asp Ser Thr Lys Pro He Ser Glu Val Leu Ser Glu Met Thr Gly Asn 

260 265 270 

Asn Val Gly Tyr Thr Phe Glu Val He Gly His Leu Glu Thr Met He 
275 280 285 

Asp Ala Leu Ala Ser Cys His Met Asn Tyr Gly Thr Ser Val Val Val 
290 295 300 

Gly Val Pro Pro Ser Ala Lys Met Leu Thr Tyr Asp Pro Met Leu Leu 
305 310 315 320 

Phe Thr Gly Arg Thr Trp Lys Gly Cys Val Phe Gly Gly Leu Lys Ser 

325 330 : 335 

Arg Asp Asp Val Pro Lys Leu Val Thr Glu Phe Leu Ala Lys Lys Phe 

340 345 350 

Asp Leu As'p Gin Leu He Thr His Val Leu Pro Phe Lys Lys He Ser 
355 360 365 

Glu Gly Phe Glu Leu Leu Asn Ser Gly Gin Ser He Arg Thr Val Leu 
370 375 380 

Thr Phe 
385 



<210> 82 

<211> 418 

<212> PRT 

<213 > Homo sapiens 

<400> 82 

Met Tyr Arg Pro Ala Arg Val Thr Ser Thr Ser Arg Phe Leu Asn Pro 
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10 



15 



Tyr Val Val Cys Phe lie Val Val Ala Gly Val Val He Leu Ala Val 

20 25 30 

Thr He Ala Leu Leu Val Tyr Phe Leu Ala Phe Asp Gin Lys Ser Tyr 
35 40 45 

Phe Tyr Arg Ser Ser Phe Gin Leu Leu Asn Val Glu Tyr Asn Se- Gin 
^° 55 60 

Leu Asn Ser Pro Ala Thr Gin Glu Tyr Arg Thr Leu Ser Glv Arg 11- 

7° 75 - ^ 80 

Glu Ser Ley He Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 

85 90 95 

Phe He Arg Ala His Val Ala Lys Leu Arg Gin Asd Gly Ser Gly Val 

100 105 - ^ 1.10 ^ 

Arg Ala Asp Val Val Mec Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 
115 120 125 

Ala Ser Mec Lys Ser Arg He Glu Ser Val Leu Arg Gin Mec Leu Asn 

135 140 



Asn Ser Gly Asn Leu Glu Ha Asn Pro Ser Thr Glu He Thr Ser Leu 

155 -.50 



145 150 



Thr Asp Gin Ala Ala Ala Asn Trp Leu He Asn Glu Cys Gly Ala Gly 

1S5 170 3^75 

Pro Asp Leu He Thr Leu Ser Glu Gin Arg He Leu Gly Gly Th- Glu 

lao 135 130 

Ala Glu Glu Gly Ser Trp Pro Trp Gin Val Ssr Leu Arg Leu Asn Asn 
195 200 205 

Ala His His Cys Gly Gly Ser Leu He Asn Asn Mec Trp He Leu Thr 
210 215 220 



Ala Ala His Cys Phe Arg Ser Asn Ser Asn Pro Arg Asp Trp He Al 

22 5 — 



230 235 



a 



240 



Thr Ser Gly He Ser Thr Thr Phe Pro Lys Leu Arg Met Ajrg Val Arg 

245 250 255 

Asn He Leu He His Asn Asn Tyr Lys Ser AI3 Thr His Glu Asn Asp 

260 255 270 

lie Ala Leu Val Arg Leu Glu Asn Ser Val Thr Phe Thr Lvs Asp II- 
275 230 285 

His Ser Val Cys Leu Pro Ala Ala Thr Gin Asn He Pro Pro Gly Ser 

295 300 



J* 



1^ 
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Thr Ala Tyr Val 
305 

Val Pro Glu Leu 



Cys Asn Ala Pro 

340 

Cys Ala Gly Val 
355 

Gly Gly Pro Leu 
370 

Gly He Val Ser 
385 

Val Tyr Thr Arg 



Gly He 



Thr Gly Trp Gly 
310 

Arg Gin Gly Gin 
325 

His Ser Tyr Asn 



Pro Gin Gly Gly 

360 

Val Gin Glu Asp 
375 

Trp Gly Asp Gin 
390 

Val Thr Ala Tyr 
405 



Ala Gin Glu Tyr 
315 

Val Arg lie He 
330 

Gly Ala lie Leu 
345 

Val Asp Ala Cys 



Ser Arg Arg Leu 

380 

Cys Gly Leu Pro 
395 

Leu Asp Trp He 
410 



Ala Gly His Thr 

320 

Ser Asn Asp Val 
335 

Ser Gly Met Leu 
350 

Gin Gly Asp Ser 
365 

Trp Phe He Val 



Asp Lys Pro Gly 

400 

Arg Gin Gin Thr 
415 



<210> 83 

<211> 418 

<212> PRT 

<:213> Homo sapiens 

<400> 83 

Mec Tyr Arg Pro Ala Arg Val Thr Ser Thr Ser Arg Phe Leu Asn Pro 
15 10 : 15 

Tyr Val Val Cys Phe He Val Val Ala Gly Val Val He Leu Ala Val 

20 25 30 

Thr He Ala Leu Leu Val Tyr Phe Leu Ala Phe Asp Gin Lys Ser Tyr 
35 40 45 

Phe Tyr Arg Ser Ser Phe Gin Leu Leu Asn Val Glu Tyr Asn Ser Gin 
50 55 60 

Leu Asn Ser Pro Ala Thr Gin Glu Tyr Arg Thr Leu Ser Gly Arg H- 

70 75 80 

Glu Ser Leu He Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 

85 90 95 

Phe He Arg Ala His Val Ala Lys Leu Arg Gin Asp Gly Ser Gly Val 

100 105 110 

Arg Ala Asp Val Val Met Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 
115 120 125 
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Ala Ser Met Lys Ser Arg He Glu Ser V^i . 

130 Arg Gin I 



140 



Asn ser Cly Asn Leu Glu He Asn Pro Ser Thr Glu II 



150 



155 



Thr Asp Gin Ala Ala Ala Asn Trp Leu He Asn Glu 



Met Leu Asn 



e Thr Ser Leu 
160 



165 



170 



Cys Gly Ala Gly 
175 



Pro ASP Leu He Thr Leu Ser Glu Gin Arg He Leu Glv n 

180 ^ Gly Thr Glu 

190 

Ala Glu Glu Gly Ser Trp P-o Trn r>i^ •. ^ 

-195 ^ ser Leu Arg Leu Asn Asn 



Ala HIS His cys Gly Gly Ser Leu He Asn Asn Me. Trp xie Leu Thr 

^ 220 

Ala Ala His Cys 
225 



Phe Arg Ser Asn Ser Asn Pro ar-rr a 

23 0 ^ ^ ^le Ala 

235 . 

Thr ser Gly He Ser Thr Thr Phe Pro Lys Leu Arg 

250 



Met Arg Val Arg 
255 



Asn lie Leu He His 

260 



Asn Asn Tyr Lys Ser Ala Thr His Glu Asn Asp 



He Ala Leu Val Arg Leu Glu ^sn 
275 



280 



Ser Val Thr Phe Thr 



285 



270 



Lys Asp He 



Hi. Se. V,l cy. p„ 

300 



295 



Thr Ala Tyr Val Thr Glv Trp Gly Ala rin r-. ^ 

305 - Gin Glu Tyr Ala Gly His Thr 

315 22 

val Pro Glu Leu Arg Gin Gly Gin Val Arg He He Ser A. . 

325 ^ Asp Val 

^ 335 



cys Asn Ala Pro His Ser Tyr Asn Glv Ala He Leu Ser n m 

340 ^^Y Met 

34d ^ 



Leu 



350 



Cys Ala Gly Val Pro Gin Glv Gly Val Asd A1. r. r^. 

355 ' Gin Gly Asp Ser 

365 

Gly Gly Pro Leu Val Gin G^u A^n a 

Arg Leu Trp Phe He Val 



370 



375 



380 



Gly He Val Ser Trp Gly Asd Gin 



385 



390 



Cys Gly Leu Pro Asp Lys Pro Gly 



395 



val Tyr Thr Arg Val Thr Ala Tyr Leu Asp T^p H 

405 ' 



400 



410 



P He Arg Gin Gin Thr 

415 
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Gly lie 

<210> 84 

<21I> 489 

<212> DNA 

<213> Homo sapiens 

<400> 84 



aaaagggcaa gcttgatgac taccaqqaac oaata^i^r-s^ 

accagctgga tgccgttccc aagtaccajg a^gj^ac^;; cllTr^"^^ cctaatcaag 60 
aattacagag gagtctcacg gcaccaag^? ^SacacJc^ g^^a^caata ^^^""^^^ 
cacgccggga gcagcttacg agagaagaag ctgaacaaaa Itlttr ^^^^^9acag 180 

agctacagca tgttttggac aaaccg^gag atqacq^^^^ ^^^^ actgtacctg 240 

gttcgaatgg agtgccS.a ttgcccgSg ^gg^g^^g^^ atcq^cqo:^ ctgaaacaag 300 
agccagcaga ccctgaacgg gacatgagc? cgagjct^aa JgaacaSL L'f 
ccacccacct gcgggacctg ctggaaggga aggaaaaacc Jara^n?" ^^^"^^^^t 420 
aagtcccaa ^yg^aaaacc tgcacgtgga, accacctata 480 



aagtcccaa 

<210> 85 

<211> 304 

<212> DNA 

<213> Homo saoiens 



489 



<400> 85 

mtiziii - 

Sc's^i" ^:r'""" '^'--S 

yy»-^-dcccc caaac^caag ggaaacctcg agaaqacqca cr*cr<-^r-=.^f-^ « 
.9a,„„c. 4c.|c,|J! tnittltS III 



agag 

<210> 86 

<211> 296 

<212> DNA 

<213> Homo sapiens 

<4d0> 86 



304 



=iEiE ~ Sif iiS F™ - 

cctactcgtt cactctccag ccLcgacca afaa^ctSc tJcc"?™ ^--^"^^S^ 180 

acccccaaat gtcgaacaca acagcccgct taacccccc- llrl^ll^^ gcaac^rccc 240 

uooLucccCv, gccccaccgg gaaccc 296 



<210> 87 

<211> 904 

<212> DNA 

<213> Homo sapiens 

<400> 87 



gtgtccagga aacgacccat gaacacaaca agcctqcrqc aaar-r-;:.rT^r- ^ . 

s.--- ---- :b £: r-- 

accacgacqc aaaactac-- r-ar^=^=>==„ = yaaca gcacgccaac acacccgcca 300 
g cgc ggagccac caccacaaag acgcacacgc agaccccccg aaaagcggcg 360 
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attcgcatcc aggcggcggc agccgagaag gc-cartca^ prTa=, = ^= ^ 

ggtgtacacc aaggacaaat aacatcgaac tacalr^^^^ agaaacaata acactaaagc 420 
cacccgcaga tgtLatagc agacctccct cctaccc;;- ^^^^^^99-9" tatcggatct 480 
gctctgt.tc attggaacaa cLcgaLgt cag|t^c TJalllTJ ff^^^^^^^ 
gtagccacgg aggagagacc cctccgcacg tcc^tlg^aa TarZlt^ catacgccta 600 
atccaccttc aaccagcgaa ggacgtggaq aaaaaar^!^ Ctct.gaccc attctagaag 660 
ttggtgaatt tatgagg^ga aLcagaS Tctactllt" TcTaT"^^ atcacagact 720 
gatggaagcc tcgaggtccrc CttggLccg agccaaaJaa r.t r acacaaaatc 780 

gccaccggcc catgacttca aaaacccacc ^tccttaa^a ^"^^^^ aaacataccc 840 
acca c»cccacc acccttaaca Cgcaagcggt agccccgcta 900 



904 



<210> 88 

<2ll> 387 

<212> DNA 

<213> Homo sapiens 

<400> 88 



TclTcllt:: T^ltlllTal ?ccg™ tllltr^ ^"^-'^-^ ^9cgg.gacg 60 
ccgccgcga. ccaga'aS.g tcgSga^a ^L^L"?-^ tlTcllf' f^^^^^^ 
ctcagaacaa aggaaagacc tcagagtgcc ctcagcatc; gcaaatac-^ acaatggact 180 
tggcacaccc tgcnacaata gcagacccca arc^lltrJ ^cagatgc.g cacacaaacc 24 0 
cacccacaca aaacacgcct Laaar--to 1^^^ gcagcccccc ccaccagcac 300 

ccccacgctc tcacaacat^ clctcll^^ gagggacgaa- tcagagcggg ccccccccac 360 



<210> 89 

<211> 481 

<212> DNA 

<213> Homo sapiens 



<400> 89 

c%Tsiiii: ^^^^ I™,:' ^^^^^-^^^ ^° 

cgaaccagca agccacacaq act«J™ ^^^tggaaaa caacaatgag cagccaccgg 120 
ttgcaggac. gca^cgc^S g^S^"-" ac^tj^c::: ^^"^^^^^^'^ gtggcggcca 180 
acggcttccc cccgcgcccc acQqcac--r ^fl^! ccacctggca ggacagaacc 240 

.gccccaccc a.c^aa'g^S a^'S^L'^c; c^ltcclTct llllZllll ^^^^^^^ 300 

acgcggaaaa gggcgacccc aagaatgac- c-taaaJ^r- ^^^^^''^Sraa ggCctgggcg 360 

gcagcacctc tgtctacaac agcacg^; c^a^^^acc^ gngctcccgr 420 

^ y yayca cca.caacca ccaggccctg gagcagctgc 480 



481 



<210> 90 
<211> 491 
<212> DNA 

<213> Homo sapiens 
<400> 90 



iTcTalllll l:lT,rc::; t^^^'^^ ggcagc.gcc acggaatccg 60 

accagcaagc CaJcagatc T.^llll^'al ItfT.TaaT- IT.T.Tt^ ccaccggtga 120 
taggactgta ccgcacaggg aaa^cc.a^t tgl^gaa^ca cccgacfoal ^^^^""^"-^ 
gcccccctcc qgqccccaco cr-cr-^r^-r-.-^ -gaa^^a cccggcagga cagaaccacg 240 

cccacccacc cfagc^aL^ c^^^ccc^gg TclllT.lll --^^^gacg - cggcgcgtgc 300 
cggaaaaggg cgaccccaag aatg^ctcct ggacct-^a^ caccgaaggc cngggcgacg 360 

gcaccttcgc ccacaacagc acgfgcacca ccaacc^c^a agcl^tooaa "^^-^^^^^^^^^ 

sgccctggag cagctgcatt 48 0 
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atgtgacgga c 

491 

<210> 91 

<211> 488 

<2i2> DNA 

<213 > Homo sapiens 

SSSS Jc.™ ™- ™- -™ so 

^r'"-- L^™^ 

aggccgaSa cgggaajctc gc^cca'a^ ga^a'^c^cJ? c:c^"c^'::c 
atccccccaa aaccaagcgq qqcaacactf o^^^.! ! caccaccccc caggagcgag 300 
tctccaccac catggagajg JS^oSct? trrr cgccgtggag tccactggcg 360 

tctccgcccc cczgltTatl cTctatlt-^ aM^"^^^ gggagccaaa agggccacca 420 
acagcctc ^ ccccatgt.. gccacgggcg tgaaccacga gaagcacgac 480 

488 

<210> 92 

<2ll> 384 

<212> DNA 

<213> Homo sapiens 

iBih: gISgS: — -cacca.gg so 

:c::gg— -™ ™: -™ 

ctgagaacgg gaagcctgcc acT.lisT. ^tccc^tc^c caccc-cc!" ^^^^^^^^-^g 240 
cccccaaaat caaqcaaaac c^^r Ar-r^^^„ ^c^ccaccac cacccuccag gagcgagacc 300 
toaccaccac gg^Sgcc Iggf ^ "^agcacgc cgtggagccc actggcgccc 360 

334 

<210> 93 

<21i> 162 

<212> PRT 

<2l3> Homo saoiens 



<400>-93 , 

Lys Gly.Lys Leu Asp Asp Tyr Glr. Glu Arg Mec Asn Lys Gly Glu 



10 



Arg 



15 



Leu Asn Gin Asp Gin Leu Asp Ala Val Ser Lys 



20 



25 



Tyr Gin Glu Val Thr 
30 



Asn Asn Leu Glu Phe Aia Lys Glu Leu Gin Arg Ser Phe Met Ala Leu 
" 40 

Ser Gin Asp He Gin Lys Thr He Lys Lys Thr 

50 c c 



45 

Ala Arg Arg Glu Gin 
60 



Leu Met Arg Glu Glu Ala Glu Gin Lys Arg Leu Lys Thr Val Leu Glu 

75 



Leu Gin Tyr Val Leu Asp Lys Leu Gly Asp Asp Glu Val 

85 9Q 



80 

Arg Thr Asp 
95 
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Leu Lys Gin Gly Leu Asn Gly Val Pro lie Leu Ser Glu Glu Glu Leu 

100 105 110 

Ser Leu Leu Asp Glu Phe Tyr Lys Leu Val Asp Pro Glu Arg Asp Met 
115 120 125 

Ser Leu Arg Leu Asn Glu Gin Tyr Glu His Ala Ser He His Leu Trp 
130 135 140 

Asp Leu Leu Glu Gly Lys Glu Lys Pro Val Cys Gly Thr Thr Tyr Lys 

150 155 160 

Val Leu 



<210> 94 

<211> 100 

<212> PRT 

<213> Homo sapiens 

<400> 94 

Asp Leu Glu Glu Ala Thr Leu Gin His Glu Ala Thr Ala Ala. Thr Leu 
1 5 10 15 

Arg Lys Lys His Ala Asp Ser Val Ala Glu Leu Gly Glu Gin He Asp 

20 25 30 

Asn Leu Gin Arg Val Lys Gin Lys Leu Glu Lys Glu Lys Ser Glu Met 
35 40 45 

Lys Met Glu He Asp Asp Leu Ala Cys Asn Met Glu Val He Ser Lys 
50 55 60 . 

Ser Lys Gly Asn Leu Glu Lys Met Cys Arg Thr Leu Glu Asp Gin Val 

^0 75 80 

Ser Glu Leu Lys Thr Gin Glu Glu Glu Gin Gin Arg Leu He Asn Glu 

85 90 95 

Leu Thr Ala Gin 

100 



<210> 95 

<211> 99 

<212> PRT 

<213> Homo sapiens 

<400> 95 

Lys He Leu Pro Leu Asn Gly Asn 
1 5 

Lys Arg Thr Ser Ser Leu Arg He 

20 



Leu Gin Ala Val Glu Leu Gly Glu 
10 15 

Lys Met Phe Arg Ala Thr Arg Val 
25 30 
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THr ser Thr Ser Arg PHe Leu Asn P.o Tyr Val Val Cys PMe Leu Val 



^0 45 



Leu Pro Gly Val Val He Leu Ala Val Pro at r 

50 crc ^eu Val Tyr 



55 60 



Phe Leu Ala PHe Asp Cln Lys Ser Tyr Phe Tyr Trp Ser Asn P.e Pro 



^5 80 



Leu Pro Asn Val Glu Tyr Asn q^*7- Pr•r^ dv, ,v ^ 

rr Asn Ser Pro Phe Asn Ser Pro Ala Ser Pro 



85 QQ 

95 



Gly He Pro 



<210> 96 

<2ll> 257 

<212> PRT 

<2l3> Homo sapiens 

<400> 96 



10 15 

His Leu Met Ol. lie Gin Lys Cys Glu Leu Val Leu lie His Thr Ty. 

^5 30 
Pro val Gly Clu Asp Se. Leu Val Ser .sp Ser Lys Lys Clu Leu 

.45 

Se. P.O val Leu Thr Ser Clu Val His Ser Val Ar, Ala Gly Arg His 

60 



Leu Ala T.r Lys Leu Asn He Leu Val Gin Gin His Phe Aso Leu Ala 

/U -yc 

"8 0 

ser Thr xAr He Thr Asn He Pro Met Lys Glu Glu Gin His Ala Asn 

95 

Thr ser Ala Asn Tyr Asp Val Glu Leu Leu His His Lys Asp Ala His 

. 110 

val ASP P.e Leu Lys Ser Gly Asp Ser His Leu Gly Gly Gly Ser Arg 

i^O ^25 

Glu Gly Ser Phe Lys Glu Thr He Thr Leu Lv^ Trr. r 

130 ^ " Arg 

^-^^ 140 

Thr Asn Asn He Glu Leu His Tvr c\r^ th^ m 

145 ^ Ala Tyr Arg He ser 

■"•^^ 160 

Pro Val Asp Val Asn Ser Arg Pro Ser S^r r^,o t 

i^c g t-ro ser Ser Cys Leu Thr Asn Phe Leu 

170 
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Leu Asn Gly Arg 

180 

Lys Val He Ser 
195 

His Val Leu Ser 
210 

Ser Glu Gly Cys 
225 

Gly Glu Phe Mec 



He 



Ser Val Leu Leu 



His Met Leu Ser 

200 

Ser Ser Arg Ser 
215 

Gly Gly Arg Val 
230 

Arg Gly Lys Gin 
245 



Glu Gin Pro Arg 
185 

Ser His Gly Gly 



He Leu Glu Asp 

220 

Thr Asp Tyr Arg 
235 

He Asn Ser Phe 
250 



Lys Ser Gly Ser 
190 

Glu He Phe Leu 
205 

Pro Pro Ser He 



He Thr Asp Phe 

240 

Ser Thr Pro Gin 
255 



<210> 97 
<211> 128 
<212> PRT 

<213> Homo sapiens 



<400> 97 

Ser Leu Pro Gin Phe Ala Val His Pro Glu Arg Ser Gly Leu Ala Asp 
15 10 15 

^Ser Gly Asp Gly Gly Asn Met Ser Val Ala Phe Ala Ala Pro Arg Gin 

20 25 30 

Arg Gly Lys Gly Glu He Thr Pro Ala Ala He Gin Lys Met Leu Asp 
35 40 45 : 

Asp Asn Asn His Leu He Gin Cys He Met Asp Ser Gin Asn Lys Gly 
50 55 60 

Lys Thr S^r Glu Cys Ser Gin Tyr Gin Gin Met Leu His Thr Asn Leu 
65 70 75 80 

Val Tyr Leu Ala Thr He Ala Asp Ser Asn Gin Asn Met Gin Ser Leu 

85 90 95 

Leu Pro Ala Pro Pro Thr Gin Asn Met Pro Met Gly Pro Gly Gly Met 

100 105 110 

Asn Gin Ser Gly Pro Pro Pro Pro Pro Arg Ser His Asn Met Pro Ser 
115 120 125 



<210> 98 

<211> 159 

<:212> PRT 

<213> Homo sapiens 
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<400> 98 

Phe Leu Asp Leu Arg Cys Tyr Arg Ala Gly Ser Ser Arg Leu Ala Val 
15 10 15 

Ala Met Glu Ser Gly Pro Lys Met Leu Ala Pro Val Cys Leu Val Glu 

20 25 30 

Asn Asn Asn Glu Gin Leu Leu Val Asn Gin Gin Ala He Gin He Leu 
35 40 45 

Glu Lys He Ser Gin Pro Val Val Val Val Ala He Val Gly Leu Tyr 



50 55 



60 



Arg Thr Gly Lys Ser Tyr Leu Met Asn His Leu Ala Gly Gin Asn His 

65 70 Tc 

75 30 

Gly Phe Pro Leu Gly Ser Thr Val Gin Ser Glu Thr Lys Gly He T-o 

85 90 " 95 ■ 

Met Trp Cys Val Pro His Pro Ser Lys Pro Asn His Thr Leu Val Leu 

100 105 

Leu Asp Thr Glu Gly Leu Gly Asp Val Glu Lys Gly Asp Pro Lys Asn 
115 120 125 

Asp Ser Trp He Phe Ala Leu Ala Val Leu Leu Cys Ser Thr Phe Va- 
130 135 140 

Tyr Asn Ser Met Ser Thr He Asn His Gin Ala Leu Glu Gin Leu 
145 ISO 155 



<210> 99 
<211> 147 
<212> PRT 

<213> Homo sapiens 
<400> 99 

Met Glu Ser Gly Pro Lys Met Leu. Ala Pro Val Cys Leu Val Glu Asn 
15 10 15 

Asn Asn Glu Gin Leu Leu Val Asn Gin Gin Ala He Gin He Leu Glu 

20 25 30 

Lys He Ser Gin Pro Val Val Val Val Ala He Val Glv Leu Tyr Arg 
35 40 45 - 

Thr Gly Lys Ser Tyr Leu Met Asn His Leu Ala Gly Gin Asn His Gly 
50 55 60 

Phe Pro Leu Gly Ser Thr Val Gin Ser Glu Thr Lys Gly He Trp Met 

65 70 

75 30 
Trp Cys Val Pro His Pro Ser Lys Pro Asn His Thr Leu Val Leu Leu 
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85 



90 



95 



Asp Thr Glu Gly Leu Gly Asp Val Glu Lvs . 

100 r p ax c,iu Lys Gly Asp Pro Lys Asn Asp 



Ser Trp lie P.e Ala Leu Ala Val Leu Leu Cys Ser 
^ 120 



Asn Ser Met Ser Thr He Asn Kis Gin 



Thr Phe Val Tyr 
125 



130 

Val Thr Asp 
145 



135 



Ala Leu Glu Gin Leu His Tyr 
140 



<210> 100 
<211> 124 
<212> PRT 

<213> Homo sapiens 
<400> 100 



..y ... V,. 

15 

V,X X.. 3,^^ ^^^^ 

XI. ^3„ «p J° 

'V. se, ™, H.S a., . „^ ^" 

SO 

Gly Lys Leu Val 11^ Ac;n ri,r 
65 ^ Asn Gly Asn Pro He Thr II- Ph^ >i ^ r^. 

°^ 70 ^"^ Gin Glu Arg 

80 

Asp Pro Ser Lys lie Lys Trp Gly Aso A1^ ri, 

85 ^ ^ Tyr Val Val 

90 g 

Glu Ser Thr Gly Val Phe Thr Thr Mec Glu Lys Ala Gl. 

100 ■ '^^^ '^■'■3 Gly Ala His Leu 



Gin Gly Gly Ala Lys Arg Val lie He Ser Ala Pro 

120 



<210> 101 
<211> 127 
<212> PRT 
<213> Homo sapiens 

<400> 101 



Gin Ser Ala Ala Ser Ser Ph^ m ^ o 

^ er Ser Phe Ala Ser Pro Ala Glu Pro His Arg Ser 

^° 15 
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Asp Thr Met Gly Lys Val Lys Val Gly Val Asn Gly Ph» Gly Arg He 

20 25 30 

Gly Arg Leu Val Thr Arg Ala Ala Phe Asn Ser Gly Lys Val Asp He 
35 40 45 

Val Ala He Asn Asp Pro Phe He Asp Leu Asn Tyr Mec Val Tyr Met 
^° 55 60 



Phe Gin Tyr Asp Ser Thr His Gly Lys Phe His Gly Thr Val Glu Al 
65 70 75 



80 



Glu Asn Gly Lys Leu Val He Asn Gly Asn Pro He Thr H^ Phe Gin 

85 90 95 

Glu Arg Asp Pro Ser Lys He Lys Trp Gly Asd Thr Gly Ala Glu Tvr 

100 105 

Val Val Glu Ser Thr Gly Val Phe Thr Thr Met Glu Lvs -Ala Gly 
lis 120 1*25 

<210> 102 

«:211> 1225 

<212> DNA 

<213> Homo sapiens 

<400> 102 • 

atggcggcgc ggtcgtcgcc gggggtggcg gcggcagagg gggcggcggc cctggcggca 60 
gcggagacgg cagccgtgac ggtggcagcg gcggcgcggg acctgggcct gggggaatga 120 
ggcggccgcg gcgggccagc ggcggagccg tgtagcggag aagctccccc tccctgctcc 180 
ccttggccga gccgggggcg cgcgcgcacg cggccgtcca gagcgggctc cccacccctc 2^0 
gactcctgcg acccgcaccg cacccccacc cgggcccgga ggatgacgaa gctcaagtcg 300 
aaccagaccc gcacccacga cggcgacggc tacaagaagc gggccgcatg cctgtgtttc 360 
cgcagcgaga gcgaggagga ggtgccaccc gtgagcagta gtcgccatcc agacagatgg 420 
actgcccccg gaggaggcat ggagcccgag gaggagccaa gcgcggcagc agttcgtgaa 480 
gtctgtgagg aggccggagc aaaagggaca tcgggaagac tagttggaac ccccgagaac 5i0 
caggagagga agcacaggac gcacgtccat gcgctcattg tcactgaagt gctggaagac 600 
cgggaagatt cagttaacat tggaaggaag agggaatggt ttaaaataga agacgccata 660 
aaagtgctgc agtatcacaa acccgcgcag gcatcatatt ttgaaacatt gaggcaaggc 720 
tactcagcca acaatggcac cccagtcgcg gccaccacat actcggtttc tgctcagagc 780 
tcgacgtcag gcatcagatg actgaagacc tcctgtaaga gaaatggaaa ttggaaacta 840 
gactgaagcg caaaccttcc ctcccaccct ggccctttcc acccctcaca ggcctcctc^ 900 
ctcaaataag gcatggtggg cagcaaagaa agggtgtatt gacaatgctg ctgtttggtg 960 
ttaagtgatg gggcttcttc ccctgtttct attgagggtg ggggctgggt gtgtaatttg 1020 
taagtacttt tgtgcatgat ctgtcccccc ccccccccac ccctgcagtc ctctgaagag 1080 
aggccaacag ccttcccctg ccttggattc tgaagtgttc ctgtttgtct tatcctggcc 1140 
ctggccagac gctttctttg atttctaatt cttttttctt attaaaaaac accagtacga 1200 
gaaaaaaaaa aaaaaaaaac tcgag " 1225 

<2io> 103 
<211> 741 
<212> DNA 
<213> Homo saoiens 
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<400> 103 

agaaacccca accggattca gcaaaggaat ggtgctacca tcaccacata ccaaacgtta 60 

atcaataact ggcagcaact cccaagcttt aggggccaag agcccgtgcg ggactatgtc 120 

accctcgacg aagcacataa aataaaaacc tcatccacca agtcagcaat acgtgctcgc 180 

gctatccctg caagtaatcg cctccccctc acaggaaccc caatccagaa taactcacaa 240 

gaaccatggt ccccacttga tttcgcttgt caagggtccc tgctgggaac atcaaaaact 300 

tttaagatgg agtatgaaaa tcctattact agagcaagag agaaggacgc Caccccagga 360 

gaaaaagcct tgggacttaa aatacctgaa aacttaatgg caatcataaa accctattct 420 

ctcaggagga ctaaagaaga cgtacagaag aaaaagtcaa gcaacccaga ggccagacct 480 

aatgaaaaga atccagatgt tgacgccact tgcgaaatgc cttccctccc caggagaaat 540 

gatttaacca tttggacacg acttgtgcct tcacaagaag aaatatacag gaaacctgtg 600 

cctttagatc acaccaagga gttgctaatg gagacgcgct cacccttggc tgagctaggc 660 

gtctcaaaga agctgcgtga tcaticctagg ctgccgtccg cacgggctcg tcgcccgcca 720 
aatcttggga catnctccgc t j^-j^ 

<210> 104 ' 
<211> 321 
<212> DMA 

<213 > Homo sapiens 



<400> 104 

Ctgccccgcg ccaccaaaga caccaaactg ccgtigctaca aaagctccaa ggaccagcag 60 
cctcagacgg aactgccact: ccaaggccgc aacattacgt acaticccgaa agacagcaaa 120 
aagaagaagc acgagctgaa gattacncag cagggcacgg acccgcctgc tctcgccgtc 180 
cagagcaagg aacaggccga gcagcggccg aaggtgatca aagaagccta cagtggttgt 24 0 
agtggccccg cggacccaga gtgtccccct ccaccaagct ccccggcgca caaggcagaa 300 
ctggagaaga aaccgtcctc a ' 221 

<210> 105 
<211> 389 
<212> DNA 

<213> Homo sapiens 
<400> 105 

cagcaccggc cacactacaa aatccaggct cagaaaaaca gggtaagcca cagacagcaa 60 
cgctcccagc acctatctcc tccgcaccca tgggcaacnc gagaaaattt acctntagaa 120 
cgaaccctgc taaaggtaca gacagcacaa tacttcctat ccagaaggct tccgcataaa 18 0 
ggtgacagcc cttcgaccta atataccacc gcctcctgcc ttgtgttcct ggaacgaatg 240 
aaggtcacta: tctiagaagac aatccgggcc gtatctgcgt cgtcagatcg aatcctcact 300 
gcacatgcca ctcaacgcct: ttaccaaata acaacaaagg gaaagaaaac caaacacaga 360 
cgtacaacaa ggaaaagctg gcctataga- 389 

<210> 106 
<211> 446 
<212> DNA 

<213> Homo sapiens 
<400> 106 

gccacacctg ccccggccat agcccaaaca ccaggtcccg cgtcacacct ttccggcgcc 60 
acaagtacca ccccaccgnt: cagagagcaa cgtaccagct ccgcccaact carcctecac 120 
tcttattccc tccactccac tagcatttac accagcccaa gaagttaagg nnagaaaacc 180 
ccccactcca aacctccagn acagaaacgc gccgcgatgt tcgacaagac tactccatag 240 
caagtgagtc aacgctcatt ggcccctgct cccccctgcg tcagacccag gaagcccgag 300 
gattacttag tcgccccgcc tccgggtcca caggcagaac ttggcccatc caaaaaccgg 360 
ccaagngcca aaaaaaggcc tgaccaggcc ccgaaattca gtgaaattcc gcccgaagaa 420 
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accccctatt gaatctgaaa accata 

446 

<210> 107 
<2ll> 467 
<212> DMA 
<213> Homo sapiens 

<400> 107 

:Sc?cS TalTclll: ----- ...c..c... ^ccccc. eo 

tgtcgatcgc cgcgtccaag ttgcgc^c^g gJcgSc^co ^^^^ tggagggggc 120 

cccagtgccg gagctgagcg gcJggaccS Sgojacga? caoSJo^"^ aggccgagcg lao 
cgatgaagac gaagctgaaa ggccagaagl aja^l^cgc? aaS^r^^?' g^ccccacgg 240 
aatcgaagac gaaaccgccg aaaacggcgs: acltlllf^^ ^g^gccaatc ccccacccgg 300 
cgacagcgar agcgacagc| atgacScI; agacaatorf agaccgaaga 360 

caaaacggga gcaccacagc a.jgglg.1: tl.lltlTct TclHir^ "9gagacac 420 

<210> 108 
<211> 491 
<212> DNA 
<213> Homo sapiens 

<400> 108 

ittstii", iiiiitiiii Ha™ i^,iiiir.tt s""^^' " 

gtecgtcgcg agcacgacgg caccacoa-r oofo^ ^ Sagacgacac tgaccccact 120 
atcaagacac ccaacfag^g gjat^'^agg S^Sa'cg gco.'^^'^^" cc.catcaac X30 
ccggaccccc agcgaggggc tgccatcgcf acggagccga ao! cl^"'^ 9cgccagaag 240 
gcccggcgga cccgctgcgc Ctcgccggcc aaft-™^ agaacaacag ccacaagtcg 300 
tcccggcacc acgtgaaa^a cccctcfcgc lacg^caS t"af ^^g^atgcg 360 
cccaatgagc tcgccagcca gatcaaccta agcJcggS a^of^^" gcagctcaag 420 
cgcgccaccg a ' agcgcggaga acgcccgagg caccccacgc 480 

491 

«210> 109 ; 

<2ll> 489 

<212> DNA 

<213> Homo sapiens 

<400> 109 

cccagacagc accgaaccct Ctaccaacca cgccctccca c^r-rr,.^ 

accaagtgac taaggggcag gcagcataca gLcgqacIa nn^.l^ ^aaggcggcc 60 

acatcccagg caggacagag cagjaaacca SaJtc'ca ^"^^acaaa ggggcgaccc 120 
tccaccccat tccactcctc cctcccrc4 lalr2^l ccacrcagga Cggcttgcga 180 
gcgcagcggt gcgaccttgo cccaccgca'a c?c-?f^^. -^'^"^^"S^ ccaggccgga 240. 
tgcctcagcc tcccaagt^g ccggg^I^c a^g^g^^cgc cll^a'cl^c^' ^cagt.cccc 300 
cgcacctcta gcagagacag ggccccac-a carr^^^- cac.acgccc agccaaccct 360 

cccaggcga. ccacccgc^^ cjgcct^c:: L'gcjc'^^gf ll-'JlTa''^ aacccc.gac 420 
cgcccgggc y-y-^ggg aca^aggca cgcgccacca 480 

439 

<210> 110 
<211> 391 
<212> DNA 
<213> Homo sapiens 

<400> 110 
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gcggagtccg ctggctgacc cgagcgccgg cctccgccgg gaaccctggg gcatggagag 60 
gtctgagtac ctcggccgcg gcgcacgctg caccgcggag ccaggctgcc gctgtcccag 120 
tggagtccca ggagcaccac ccgagtgagg tgcagaacat ggcacccgag gagaagccgg 180 
agcaggtgct gagccccatg aaggagaaca aagtggccat catcggaaag attcacaccc 240 
cgacggagta caagggggag ctagcctccc atgatatgcg gccgaggcgt aagctggacc 300 
Cacttgccaa cgtaatccat gtgaagccac ttcctgggta tacgactcgg cacaacaatc 360 
tagacctggt gaccattcga gagcagacag a 391 

<210> 111 

<211> 172 

<212> PRT 

<213> Homo sapiens 

<400> 111 

Met Met Lys Leu Lys Ser Asn Gin Thr Arg Thr Tyr Asp Gly Asp Gly 
1-5 10 15 * 



Tyr Lys Lys Arg Ala Ala Cys Leu Cys Phe Arg Ser Glu Ser Glu Glu 

20 25" 30 



Glu Val Leu Leu Val Ser Ser Ser Arg His Pro Asp Arg Trp lie Vai 
35 40 45 



Pro Gly Gly Gly 
50 

Arg Glu Val Cys 
65 

Val Gly He Phe 



Val Leu He Val 

100 

He Gly Arg Lys 
115 

Leu Gin Tyr His 
130 

Gin Gly Tyr Ser 
145 

Ser Val Ser Ala 



Met Glu Pro Glu 
55 

Glu Glu Ala Gly 
70 

Glu Asn Gin Glu 
85 

Thr Glu Val Leu 



Arg Glu Trp Phe 

120 

Lys Pro Val Gin 
135 

Ala Asn Asn Gly 
150 

Gin Ser Ser Met 
165 



Glu Glu Pro Ser 

60 

Val Lys Gly Thr 
75 

Arg Lys His Arg 
90 

Glu A-Sp Trp Glu 
105 

Lvs He Glu AsD 



Ala Ser Tyr Phe 

140 

Thr Pro Val Val 
15 5 

Ser Gly lie Arg 
170 



Val Ala Ala Val 



Leu Gly Arg Leu 

80 

Thr Tyr Val Tyr 
95 

Asp Ser Val Asn 
110 

Ala He Lys Val 
125 

Glu Thr Leu Arg 



Ala Thr Thr Tyr 

160 



<210> 112 
<211> 247 
<212> PRT 
<213> Homo sapiens 



<400> 112 

Arg Asn Leu Asn Arg He Gin Gin Arg Asn Gly Val He He Thr Thr 
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Tyr Gin Met Leu He Asn Asn Trp Gin Gin Leu Ser Ser Phe Arq Glv 

20 25 ^ 



30 



Gin Glu Phe Val Trp Asp Tyr Val He Leu Asp Glu Ala His Lys He 
35 40 45 

Lys Thr Ser Ser Thr Lys Ser Ala He Cys Ala Arg Ala lie Pro Ala 
50 55 60 

Ser Asn Arg Leu Leu Leu Thr Gly Thr Pro He Gin Asn Asn Leu Gin 

65 70 nc 

*^ 75 30 



Glu Leu Trp Ser Leu Phe Asp Phe Ala Cys Gin Gly Ser 

85 90 



Leu Leu Gly 
95 



Thr Leu Lys Thr Phe Lys Met Glu Tyr Glu Asn E 

100 105" 



'^ro He Thr Arg Ala 
-110 



Arg Glu Lys Asp Ala Thr Pro Gly Glu Lys Ala Leu Gly Phe Lys lie 
115 120 



125 



Ser Glu Asn Leu Met Ala He He Lys Pro Tyr Phe Leu Arg Arg Thr 
130 135 j^^Q 

Lys Glu Asp Val Gin Lys Lys Lys Ser Ser Asn Pro Glu Ala Arg Leu 

145 1 qn T - - 

- 160 

Asn Glu Lys Asn Pro Asp Val Asp Ala lie Cys Glu Met Pro Ser Leu 

165 170 



Ser Arg Arg Asn Asp Leu He He Trp He Arg 

180 185 



175 

Leu Val Pro Leu Gin 
:190 



Glu Glu He Tyr Arg Lys .Phe Val Ser Leu Asd His He Lys Glu Leu 
195 200 205 

Leu Met Glu Thr Arg Ser Pro Leu Ala Glu Leu Gly Val Leu Lys Lys 

215 220 

Leu Cys Asp His Pro Arg Leu Leu Ser Ala Arg Ala Cys Cys Leu Leu 

230 235 240 



Asn Leu Gly Thr Phe Ser Ala 

245 



<210> 113 
<211> 107 
<212> PRT 

<213> -Homo sapiens 
<400> 113 

Leu Leu Cys Val He Lys Asp Thr Lys Leu Leu Cys Tyr Lys Ser Ser 
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Lys Asp Gin Gin Pro Gin Met Glu Leu Pro Leu Gin Gly Cys Asn He 

20 25 30 

Thr Tyr He Pro Lys Asp Ser Lys Lys Lys Lys His Glu Leu Lys He 
35 40 45 

Thr Gin Gin Gly Thr Asp Pro Leu Val Leu Ala Val Gin Ser Lys Glu 
50 55 60 

Gin Ala Glu Gin Trp Leu Lys Val He Lys Glu Ala Tyr Ser Gly Cys 
^5 70 75 80 

Ser Gly Pro Val Asp Ser Glu Cys Pro Pro Pro Pro Ser Ser Pro Val 

Q5 90 95 

His Lys Ala Glu Leu Glu Lys Lys Leu Ser Ser < 

100 105" 



<210> 114 
<211> 155 
<:212> PRT 
<213> Homo sapiens 



<400> 114 

Glu Arg Tyr Asn Phe Pro Asn Pro Asn Pro Phe Val Glu Asp Asp Met 
15 10 



15 



Asp Lys Asn Glu He Ala Ser Val Ala Tyr Arg Tyr Arg Arg Trp Lys 

20 25 30 

Leu Gly Asp Asp He Asp Leu He Val Arg Cys Glu His Asp Gly Val 
35 40 45 

Met Thr Gly Ala Asn Gly Glu Val Ser Phe He Asn He Lys Thr Leu 
50 55 60 



Asn Glu Trp Asp Ser Arg His Cys Asn Gly Val Asp Trp Arg Gin Lys 
^5 70 75 



80 



Leu Asp Ser Gin Arg Gly Ala Val He Ala Thr Glu Leu Lys Asn Asn 

85 90 95 

Ser Tyr Lys Leu Ala Arg Trp Thr Cys Cys Ala Leu Leu Ala Gly Ser 

100 105 110 

Glu Tyr Leu Lys Leu Gly Tyr Val Ser Arg Tyr His Val Lys Asp Ser 
115 120 " 125 

Ser Arg His Val He Leu Gly Thr Gin Gin Phe Lys Pro Asn Glu Phe 
130 135 140 



Ala Ser Gin He Asn Leu Ser Val Glu Asn Al, 
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145 



150 



155 



<210> 115 
<211> 129 
<212> PRT 

<213> Homo sapiens 



<400> 115 

Gly Val Arg Trp Leu Thr Arg Ala Leu Val Ser Ala Gly Asa 



Ala Trp Arg Gly Leu Ser Thr Ser 

20 



10 

Ala Ala Ala His Ala 
25 



Pro Gly 
15 



Ala Ser Arg 
30 



Ser Gin Ala Ala Al 
35 



a val Pro Val Glu Phe Gin Glu His His Leu 

40 45 



Ser 



Glu Val Gin Asn Met Ala Ser Glu Glu Lv 
50 55 



s Leu Glu Gin Val Leu Ser 
60 



Se. Mec Lys Glu Asn Lys Val Ala He He Gly Lys He His Thr 

70 75 

Met Glu Tyr Lys Gly Glu Leu Ala Ser Tyr Asp Mec Arg Leu Arg Arg 



Pro 
80 



95 



Lys Leu ASP Leu Phe Ala Asn Val He His Val Lys Ser Leu Pro Gly 

110 

Tyr Met Thr Arg His Asn Asn Leu Asp Leu Val He He Arg Glu Gin 

120 j^25 



Thr 



<210> 116 

<21l> 550 - 

<212> DMA 

<213> Homo sapiens 

<400> 116 

gaacccggca ccagcctcag agccccccao- cccggccacc acct"-n^„r.^ 
cacccgcatc ccngcccgtc gggacctggc goacScca gc^c^^cfaJ ITr^^^""" " 
tggcccaccg ccgcccagag ccaaggagct catcctaaa? Itnl::^^ cctccagcct 120 
tgcccccaaa tcccgtgacc cccc^Lfcc ccagga^gcc JccLccccI ""^"^^^^ 
ggccagtcac ctccgccagc tcgccgccaa gccagcaccc c^"cooacf tf-T^^'"^"' 

riiti:::: — --^^ "^c:Scgg g™s z 

ggt:cagcagc ^c^l^gge^^^ a^c^^ T.™.^ ZtlZi:: ^f^^^^^" 

550 

<210> 117 
<211> 154 
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<212> DMA 

<213> Homo sapiens 

<400> 117 



ttctgaggga aagccgagtg gagcgggcga cccggcggcg gcgacaatga gtcttcttao 6o 

ITallTall 5f gtgagactga tgttgccctt aatgatgggg aaaccaggaa 120 

aatggcagaa atgaaaactg aggatggcaa agta 



154 



<210> 118 
<211> 449 
<212> DMA 
<213> Homo sapiens 

<400> 118 

gaacccggca^ ccagggcccg cagcccgagt gtcgccgcca tggcttcgcc gcaactctgc 60 
^^^^^^""'^^ tgccggcgca atgggtggcg gaggcgcngc gggccccgcg cgctgggcag 120 
oa«Jca!r ^^^^^^^^^^ ctcctggcac ctgccgaagc tggggcgcga cgcgScgc 180 
gagttcgagg agcgccacat cccgggcgcc gct-ctcctcg acaccgacca gtgcagcgac 24 0 
cgcacctcgc cccacgacca cacgctgccc ggggccgagc att.cgcgga gtacgcalgc 300 
llTrlll^"^ cacccacgcc gcgatctacg acgccagcja ^cagggcc^c 3S0 

caccccgccc cgcgcgtccg gtggatgtcc cgcgcccccg gccaccacgc cgcg^^actg 420 
cttgacggcg gcctccgcca ccggccgcg ycgc^accg 



449 



<210> 119 
<211> 542 
<212> DNA 
<213> Homo sapiens 

<400> 119 



gaatccggca cgagcagtaa cccgaccgcc gccggccctc gccggacacc atgaaccaca 60 
ctgcccaaac cctcctcccc cctgtcaaca gcggccagcc ccccaaccat gagacgccca 120 
aggaggagca cgaggcggct gtgccggggg cgccccacaa ccccgccccc ccgacgccca 180 
ccgcgaccca cacccgcagc gagacccccg cgcccgacca tgccgcccgg tccc^gtcca 240 
c^anr'^"' tgccgcctgg gcctcatagc acccgcccaJ cccgcgaagc 300 

tJf,r-^^ gaagacggcc ggcgacgcga ccggggccca ggcccacgcc Cccaccgcca 360 
agcgcccgaa cacccgggcc ccgactccag gcaccctcac gaccaccccg cccaccgcca 420 
^^^"^^^""^ gaccttccag gcccacggat agaccaggag gcaccaccga ggccaggagc 4 80 
tctgcccatg acccgcaccc cacgtactcc aacttccacc cctcgccccg cccccSagc 540 

cllllatltl tlT""""" cgcccttcta caatggcac? caataaagcg 600 

cacgcgcttc tggcgaaaaa aaaaaaaaaa aaaaaactcg ag 



642 



<210> 120 
<211> 603 
<212> DNA 
<213> Homo sapiens 

<400> 120 

f^^"^^^""^ cgagccacaa cagccaccac gaccgcatcc actggaccca cggccacccc 60 
carar^"" =^^939aacag ctccccctcc caaagtgctg accagcccgg ccaccacacc 120 
!ara^r"^ acgcccacaa cccacaccec crccacncca gagaccaccc acacccccac 180 
agcgccgacc accacagcca ccacgacaag ggccaccaac Cccacggcca caccctcccc 240 
caccccgggg acgacccgga cccccactga gccgaccaca acagccacca caaccgcagc 3 00 

^^99ccaccc tgtcctccac cccagggacc acccggaccc tcacagagcc 36 0 
gagcactaca gccaccgcga cggtgcccac cggctccacg gccaccgcct cccccactcc 420 
gggaacagcn cacaccccca aagnggtrgac caccacggcc accacgccca cagccaccgc 480 



BNSOOCtD:<WO 9938973A2 I > 



I* 



wo 99/38973 PCT/US99/0I642 

66 



ccccacggtt cccagcccgc ccaccgtggg gaccacccgc acccctgcag Cgctccccag 54 0 
cagcccgcca accctcagcg tgtccactgc gcccccccca gtccccacca ccccgagacc 600 

603 



<210> 121 
<211> 178 
<212> PRT 

<213> Homo sapiens 
<400> 121 

Ser Glu Pro Pro Ser Pro Ala Thr Thr Pro Cys Gly Lys Val Pro He 
15 10 i5 

Cys He Pro Ala Arg Arg Asp Leu Val Asp Ser Pro Ala Ser Leu Ala 

20 25 30 

Ser Ser Leu Gly Ser Pro Leu Pro Arg Ala Lvs Glu Leu He Leu Asn 
^5 40 45 . 

Asp Leu Pro Ala Ser Thr Pro Ala Ser Lys Ser Cys Asp Ser Ser Pro 

55 60 



Pro Gin Asp Ala Ser Thr Pro Arg Pro Ser Ser Ala Ser His Leu Cys 

80 



65 70 75 



Gin Leu Ala Ala Lys Pro Ala Pro Ser Thr Asp Ser Val Ala Leu Arg 

85 9jo 35 

Ser Pro Leu Thr Leu Ser Ser Pro Phe Thr Thr Ser Phe Ser Leu Gly 

100 105 110 

Ser His Ser Thr Leu Asn Gly Asp Leu Ser Val Pro Ser Ser Tyr Val 
115 120 125 : 

Ser Leu His Leu Ser Pro Gin Val Ser Ser Ser Val Val Tyr Gly Arq 
1^0 135 140 

Ser Pro Val Met Ala Phe Glu Ser His Pro His Leu Arg Gly Ser Ser 

145 150 1 ccr 

155 160 

Val Ser Ser Ser Leu Pro Ser He Pro Gly Gly Lvs Pro Ala Tyr Ser 

165 170 175 

Phe His 



<210> 122 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 122 

Met Ser Phe Leu Gly Gly Phe Phe Gly Pro He Cys Glu He Asp Val 

1 c; -in 



10 



15 
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Ala Leu Asn Asp Gly Glu Thr Arg Lys Met Al^ r^ m 

20 ^ 25 Met Lys Thr Glu 

30 

Asp Gly Lys Val 
35 



<210> 123 
<211> 136 
<212> PRT 
<213> Homo sapiens 

<400> 123 

Me. M, s„ P., ai„ C.3 

CXu J= 

30 

Asp Ala ser Trp Tyr Leu Pro Lys Leu Gly Arg Aso A. . 

35 40 ^ Asp Ala Arg Arg Glu 

45 



Phe Glu Glu Arg His He Pro Gly Ala Ala Phe Phe 

60 

Cyj ser ASP Arg Thr Ser Pro Tyr Asp His Met Leu 



ie Asp He Asp Gin 



70 Ala Glu 

75 

80 



His P., 



85 — ^ ^-^^ ^nr His 

95 

val val He Tyr Asp Ala Ser Asp Gin Gly Leu Tv^ s-r ^i . 

100 Tnc: ^ Pro Arg 

"5 110 

val Trp Trp Met Phe Arg Ala Phe Gly His His Ala Val r 

115 " •^■'■^ val Ser Leu Leu 

125 

Asp Gly Gly. Leu Arg His Trp Leu 
"° 135 

<210> 124 
<211> 133 
<212> PRT 
<213> Homo sapiens 

<400> 124 

Met Asn His Thr Val Gin Thr Phe Phe Ser Pro v.i . . 

1 cr ^ Val Asn Ser Gly GIp 

Pro Pro Asn lyr Glu Met Leu Lys Glu Glu His Glu Val 



^ Ala Val Leu 

^ 30 



Gly Ala Pro His Asn Pro Ala Pro Pro Thr Ser Th. v . . 

35 40 ^^1 He His lis 

45 
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Arg ser Glu Thr Ser Val Pro Asp His Val Val T^p ser I.eu Phe Asn 

Thr Leu Phe Met Asn Pro Cys Cys Leu Gly Phe lie Ala Phe Ala Tyr 

80 

ser val Lys Ser Arg Asp Arg Lys „et Val Gly Asp Val Thr Gly Ala 



90 95 



Gin Ala Tyr Ala Ser Thr Ala Lys Cys Leu Asn He Trp Ala Leu He 

110 



Leu Gly He Leu Met Thr He Leu Leu He Val II 



115 

Phe Gin Ala Tyr Gly 
130 



<210> 125 
<211> 195 
<212> PRT 
<213> Homo sapiens 



120 



e Pro Val Leu II 
125 



e 



<400> 125 

Thr Thr Ala Thr Thr Thr Ala Ser Thr Gly Ser Thr Ala Thr Pro Ser 



10 15 



ser Thr Pro Gly Thr Ala Pro Pro Pro Lys Val Leu Thr Ser Pro Ala 

30 

Thr Thr Pro Mec Ser Thr Met ^f^r Thr- tt^ tj- 

35 ^^"^ ™^ ^"-^ Thr Ser Ser Thr Pro 

40 45 

Glu Thr Thr His Thr Ser Thr Val Leu Thr Thr Thr 
50 cc 



Ala Thr Met Thr 



Arg Ala Thr Asn Ser Thr Ala Thr Pro Ser Ser Thr Leu Gly Thr Thr 

80 

Arg He Leu Thr Glu Leu Thr Thr Thr Ala Thr Thr Thr Ala Ala Thr 



85 90 95 



Gly ser Thr Ala Thr Leu Ser Ser Thr Pro Gly Thr Thr Trp He Leu 

110 

Thr Glu Pro Ser Thr He Ala Thr Val Met Val Pro Thr Gly Ser Thr 
" ^20 ^25 

Ala Thr Ala Ser Ser Thr Leu Gly Thr Ala Hic Thr- d>. t 

130 -,r>- ™^ Val Val 

^•^^ 140 

Thr Thr Mec Ala Thr Mec Pro Thr Ala Thr Ala Ser Thr Val Pro Ser 

ISO 
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Ser Ser Thr Val Gly Thr Thr Arg Thr Pro Ala Val Leu Pro Ser Ser 

170 3^75 

Leu Pro Thr Phe Ser Val Ser Thr Val Ser Ser Ser Val Leu Thr Thr 

180 185 190 

Leu Arg Pro 
195 



<210> 126 

<211> 509 

<212> DNA 

<2T3> homo sapien 

<40C> 126 

gaatccggca cgagccaagt accccctgag gaacctgcag cctgcatccg agcacaccg^ 
atccctcgcg gccataaagg gcaaccaaga gagccccaaa gccaccggag tcfcaccac 
actgcagcct gggagctcta ctccacctta caacaccgag gtgacngaga ccaccatcgt 
gatcacatgg acgcctgctc caagaattgg tttraagctg ggtgcacgac caa-ccaggg 
aggagaggca ccacgagaag cgactccaga cccaggaagc atcgccgtgt ccaacttgac 
an^!!^^^" gaatacgcct acaccaccca agtcctgaga gatggacagg .aaagagacgc 
gccaattg.a aacaaagtgg cgacaccact: gcctccacca acaaacttgc atccggaggc 
aaaccctgac accggagtgc tcacagtc-c ctggagagga gcaccacccc aaaca-tacc 
gggtatagaa ctaccacaac ccctacaaa 

<210> 127 
<211> 500 
<212> DNA 
<213> homo sapien 

<400> 127 

gaattcggca cgagccactg atgcccgggg agtcagccag gagctcgggg aagcgaagcg 
cgcccccggg gccggtcccg gagggctcga cccgcatcca cagcacgagg ttccgcccgt 
ccgctgagag gacgcgtcta gtcctgaagg ccaagggaat caggcatgaa gccaccaata 
ccaacccgaa aaacaagcct gagcggtcct ttaagaaaaa tccccctggt ccggrgccag 
ttctggaaaa cagccagggt cagcngatct acgagtctgc caccacccgt gagnacctgg 
atgaagcata cccagggaag aagccgccgc cggatgaccc ctatgagaaa gctcgccaga 
agatgatctc agagttgctt tcnaaggcgrc catccttggc aggaagcctt attagaagcc 
aaaataaaga agaccatgct ggcccaaaag aagaatcccg taaagaattt accaagccag 
aggaggttcc gactaacaag ^ ^ 

<210> 123 
<211> 500 
<212> DNA 
<213> homo sapien 

<400> 128 ' 

agctttcctc cgctgccgct cggccacgc- tgtgcccgaa ggaggaaaca gtaacagacc 
tggagactgc agccctctat cccccacaca gctctttcac catgcccgaa ccac-tcccc ' 
tgaatgcaga agcctgctgg ccaaaagacg cgggaaccgt tgccctcgag acccactttc 
llln^ttt""^ tgttigaccaa gcagagtcgg aaaaatacga tggtgtagac gctggaaagc 
ataccatcgg ctcgggccag gccaagacgg gctcctgcac agacagagaa gatatcaact 
ctctctgcac gacngtggtt cagaacccca cggagagaaa caacccttcc cacgactgca 



60 
120 
180 
240 
300 
360 
420 
480 
509 



60 
120 
180 
-240 
300 
360 
420 
480 
500 



60 
120 
180 
240 
300 
360 



BNSDOCID: *;WO 9938973A2„I_> 



wo 99/38973 



70 



PCT/US99/01642 



ttgggcggct ggaagttgga acagagacaa tcatcgacaa atcaaagtcc gtgaagacca 420 
acttgatgca gccgtccgaa gagcctggga atacagatat agaaggaacc gacacaacta 430 
atgcacgcca tggaggcaca 



<210> 129 
<211> 497 
<212> DMA 
<213> homo sapien 



<210> 130 
<211> 383 
<212> DNA 
<213> homo sapien 



<210> 131 
<211> 509 
<212> DNA 

^:;2 ,13j>^= jh@m©. sapd^en^ 



<210> 132 
<211> 357 
<212> DNA 
<213> homo sapien 



500 



<400> 129 

gaatccggca cgagcagagg tctccagagc cccctccctc ccgtgcaaaa tggcaactcc 60 
taaggaaaaa cccatcgcac cagccgcgga agaagaggca acagtcccaa acaacaagac 120 
caccgcagcg ggcgccggac aagccggcac ggcgcgcgcc accagcaccc Cgggaaagcc 



180 



cccggccgac gaacccgccc ccgcggacgc cccggaagac aagcccaaag gagaaacgac 240 

ggacccgcag cacgggagcc caccccccca gacacccaaa accgcggcag acaaagacca 300 

ccccgcgacc gccaacccca agaccgcagc ggcaaccgca ggagcccgcc agcaagaagg 360 

ggagagccgg cccaacccgg cgcagagaaa cgccaacgcc cccaaaccca ccacccccca 420 
gaccgccaag cacagccccg accgcaccac aaccgcggcc cccaacccag cggacacccc 
cacgcacgcc acccgga 



480 
497 



<400> 130 

gaacccggca cgagggccgc ggccgccgac cgggcccccc gccgccgccg ccaccacggc 60 
Cccgcaccgc cccgcgcccg cgccgccccg cgcgccgccc ccggcgccgc gcgcgccgcc 120 
gccgcccgcc cgcgcggcca ccgcgccgcg gggggcgccc caggcggggg cgccccaggg 



180 



gcgggcgccc gaggcgcggc ccaacagcac ggCggcggaa caccccgagc tcctcaaggc 240 
agggaaggag cccggcccgc agatctggcg cgcggagaaa gctcgacctg gcggcccgcg 300 
cccaccaacc cccacggaga cctccccacg ggcgacgccc acgccacccc gaagar-agtg 
cagcctaaga acggaaaacc ttg 



360 
383 



<400> 131 

gaattcggca cgagagtcag ccgcaccc-cc ccctgcgccg ccagccgagc cacaccgccc 60 
agacaccacg gggaaggtga aggccggagt caacggaccc ggccgcattg ggcgcccggt 120 
caccagggcc gcctctaact ccggtaaagc ggatatcgcc gccaccaacg acccccccat 



180 



tgacctcaac tacatggtcc acatgtccca acacgatccc acccacggca aatcccacgg 240 



300 



caccgccaag gccgagaacg ggaagcccgc caccaacgga aatcccacca ccaccctcca 
ggagcgagac ccctccaaaa tcaagcgggg cgacgccggc gctgagtacg tcgcggagcc 360 
cactggccgt cctcaccacc acggagaagg ccggggccca CCcgcaaggg ggagccaaaa 420 
gggtcaccac ccccgccccc cccgccgacg cccccacgtc cgccacgggc gcgaaccacg 
agaagcacga caacagcccc aagaccacc 



480 

509 
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<400> 132 



gaatccggca cgagcaagaa gaagccccta gaccacagct ccacaccatg gactggacct GO 

ggaggatcct cttcctggtg gcagcagcaa caggtgccca ctcccaggtg caac^ggtgc ilo 

aatccgggtc cgagccgaag aagcctgggg cctcagcgaa ggtttcctg? aaggct^ctg Iso 

aa^^a^J"' cagtatctat ggttcgaact gggtgcgaca ggcccctgjt: caaLccttI III 
agtggatggg atggatcaaa gccgacactg cgaacccaac gcatgcccag agcctcacag 
gacgactcgc cttcnccctg gacacccctg ccagcacggc acacctgcag accagca 



<210> 133 
<211> 468 
<212> DNA 
<213> homo sapien 



<400> 133 

gaattcggca cgaggcgccc cgaaccgtcc tcctgctgcc cccggcggcc ctggccccga 
ccgagacccg ggccggctcc cactccacga ggcattncga caccgciacg tcccggcccg 
gccgcgggga gccccgcttc acctcagcgg gctacgtgga cgacacgcag tccgtgaggt 
tcgacagcga cgccgcgagt ccgagagagg agccgcgggc gccgtggaca gagcaggagg 
ggccggagta ccgggaccgg aacacacaga tctccaagac caacacacag actgaccgaf 
agagcctgcg gaacctgcgc ggccactaca accagagcga ggccgggtct: cacacccccc 
Irlrnt^^^^ ""^^"^^^^^^^ gt:ggggccgg acgggcgcct cctccgcggg cataaccagt 
acgcccacga cggcaaggat Cacatcgccc tigaacgagga cctgcgct 



<210> 134 
<2ll> 214 
<212> DNA 
<213> homo sapien 



<400> 134 

gaattcggca cgagctgcgt cctgctgagc tctgctctcn ccagcacctc ccaacccacc 
agtgcctggc tctctcgctc caccaggaac aagccaccat gtcccgccag ccaagtgtat: 
ccctccggag cgggggcagt cgtagctcca gcaccgcccc cgccatcacc ccgnctgt^t 
cccgcaccag cttcacctcc gcgtcccggc ccgg 



<210> 135 
<211> 355 
<212> DNA 
<213> homo sapien 

<400> 135 



gaatccggca cgaggtgaac aggacccgtt: gccatgggcc gtgtgatccg tggacagaag 
aagggcgccg ggtccgtgct ccgcgcgcac gtgaagcacc qtaaaggcgc tgcgcgcctg 
cgcgccgtgg atttcgctga gcggcacggc tacatcaagg gcatcgtcaa ggacatcatc 
cacgacccgg gccgcggcgc gcccctcgcc aaggcggtct cccgagaccc gcatcagttc 
aagaagcgga cggagctgct cactgccgcc gagggcattc acacgggcca gcctgtgtat 
tgcggcaaga aggcccagct caacatcggc aatgtgctcc ctgtgggcac catgc 



<210> 136 
<211> 242 
<212> DNA 
<213> homo sapien 

<400> 136 



gaattcggca cgagccagct cctaaccgcg agtgatccgc cagcctccgc ctcccgaggt 
gcccggattg cagacggagt ctccttcact cagtgctcaa tggcgcccag gctggagtgc 



300 
357 



60 
120 
180 
240 
300 
360 
420 
468 



60 
120 
180 
214 



60 
120 
180 
240 
300 
355 



60 
120 
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agtggtgtga tctcggcccg ctacaacacc caccccccag cagcctgcct ta^cccaan^ 
aagtgccgag atcgcagctc cccgcccggc cgccacccc? gcccgg^ag tgagg^Scc 



>=210> 137 

<211> 424 

•e212> DNA 

<213> homo sapien 

<400> 137 



gaatccggca cgagcccaga tcccgaggtc cgacagcgcc cggcccagat ccccacgcct 
ITcalattT "^"'^^^^^^^ cagccggccg gcgcactccg ac'ccgaica gtc^tjccc 
tccgacccga gccccgcgcc ccctccggga cccctgcccc gcgggcagcg ctqccafcct 
gccggccacg gagaccccgt cccagcggcg cgccacccgc agSggcgc agac«actc 
TeT^llTclt c^^r"'"" gcaccacccg gccgcaggag aagSJ^?: t^galgct 
gccScc?c caJfr^f''' acaccgaccg tgcgcgctcg ccggaaacgg agaac^cagg 
gctgcgcc.c cgcatcaccg agcctgaaga ggcggccagc cgcgaggtgc c?ggclcc!a 



<210> 138 
<2ll> 448 
<212> DMA 
< 2 1 3 > homo s ao i en 



<400> 139 



?Jccaaaaao ^^"=^3 tgcagcccae ggagaagcga atggacaaag tcggcaagta 
arar™^ ctgcgcaagt gccgcgagga cggcatgcgg gagaacccca Cgaggctctc 
Scgjfact ItT""^"^ tcaccccccc ggcgaggcgt gcaagaaggc c^tc^cgg^c 
caaofotaa^ ^^^"^'^f^^a gctgcggcgg cagcacgcgc gggccagcca cccggc^^gc 
cccaoJa^o^ crggatgagg acaccaccgc agaagagaac accgtctccc gaagtgagcc 
r tggccgtgga acgccgagga ctcgaaagag ccaccgaaaa acggaatcc^ 
tacgaagctc atgaatacac ttccgaaaga ctccatcacc acgcgggaga ttc^gp^tac 

ggactc?ccc Itr^^^^^ ggatccgcgc ggcagacccc .cl.Hltcl c^g aacgc^ 
ggactccccc accgacctgc ggctacccta 



<210> 140 
<2ll> 360 
<212> DNA 
<2l3> homo sapien 



180 
240 
242 



60 
120 
180 
240 
300 
360 
420 
424 



<400> 138 

gaatccggca cgagcctgtg ctccaggagc cgaaccagaa atgccaccct caaocacacc 

gS' TsltTT^ ccgatccgaa gacccaacac acLagacct c^aL^^^^^^^ 
ggagc??tac alalrt^^" g-ggcaagaa atctcctgcc ctcaaccctg caactgagga 
ggagccctgc caggtagaag aaggagataa ggaggacgct gacaaggcag taaaaaccar 
"^^cca?" "-caga.cg gacccccgcg gcgcactatg gatgc^tccg a^Sgggcg 
actacca.ac aagtcggctg acccaaccga aagagaccgc ctgctgctgg ccoacaa^a^ 

tllZlllt: '^^'^^^^^^ ctctacccca atgcatat^c gaLg^ttS gcaggctgcf 420 
ccaaaacatt gcgccaccgt gcaggttg y^ayy-^-y^d 

<210> 139 
<211> 510 
<212> DNA 
<213> homo sapien 



60 
120 
180 
240 
300 
360 



60 
120 
180 
240 
300 
360 
420 
480 
510 



BNSOOC^D: <WO_9938973A2_t_> 



wo 99/38973 PCT/US99/01642 

73 



<400> 140 

gaattcggca cgagcggtaa ctaccccggc cgcgcacagc tcggcgcccc ttcccgctcc 60 

ctcacacacc ggcctcagcc cgcaccggca gtagaagatg gtgaaagaaa caactcacta 120 

cgatgtcttg ggggtcaaac ccaatgctac tcaggaagaa ttgaaaaagg cttacaggaa 180 

actggccttg aagnaccacc ccgataagaa cccaaatgaa ggagagaagt ttaaacagat 240 

ttctcaagct tacgaagccc tctctgacgc aaagaaaagg gaactatatg acaaaggagg 300 

agaacaggca attaaagagg gtggagcagg tggcggtttc ggccccccca cggacatctt 360 

<210> 141 
<211> 483 
<212> DNA 
<213> homo sapien 

<400> 141 

gaattcggca cgagagcaga ggctgacctc cgctggaaaa cagccggaag atgggctgca 6 0 

ccctgtctga ctacaacatc cagaaagagc ccaccctgca cccggtgctc cgcctcagag 120 

gtgggatgca aatcttcgtg aagacactca ctggcaagac catcaccctt gaggcggagc 180 

ccagcgacac catcgagaac gccaaagcaa agatccagga caaggaaggc atccctcctg 240 

accagcagag gttgaccttt gccggaaagc agctggaaga tgggcgcacc ctgtctgact 300 

acaacatcca gaaagagtct accccgcacc tggtgccccg tctcagaggt gggatgcaga 360 

tcttcgtgaa gaccccgact ggtaagacca tcacccccga ggcggagccc agtgacacca 420 

tcgagaatgt caaggcaaag atccaagata aggaaggcat tccccctgat cagcagaggc 480 



tga 



433 



<210> 142 
<211> 500 
<212> DNA 
<213> homo sapien 

<400> 142 

gaattcggca cgaggcggcg acgaccgccg ggagcgtgtg cagcggcggc ggcggaagtg 60 

gccggcgagc ccggtccccg ccggcaccat gctcccctcg tcacCgccga agacggctca 120 

gaatcacccc atgttggtgg agctgaaaaa Cggggagacg tacaacggac acctggtgag ISO 

ctgcgacaac tggatgaaca ttaacctgcg agaagtcatc tgcacgtcca gggacgggga 24 0 

caagctctgg cggatgcccg agtgccacat ccgcggcagc accatcaagt acccgcgcac 300 

ccccgacgag atcatcgaca tggtcaagga ggaggtggcg gccaagggcc gcggccgcgg 360 

aggcccgcag cagcagaagc agcagaaagg ccgcggcatg ggcggcgctg gccgaggtgt 420 

gtttggtggc cggggccgag gtgggatccc gggcacaggc agaagccagc cagagaagaa 48 0 

gcctggcaga caggcgggca 50o 

<210> 143 
<211> 400 
<212> DNA 
<213> homo sapien 

<400> 143 

gaattcggca cgagctcgga tgtcagcagg cgtcccaacc cagcaggaac tggctcaact 60 

ctcagaagaa agcgaccggc cccgaggcag gaaggccggc tccggcgcag ggcgcgccgc 120 

ctgcgggctg ctccgggcca gggtcgaccc gagggccagc gcaagcagcg gcaacaggag 18 0 

cgccaggagg acacgaggct ctgcctgcag ccagcaactt ggaatattca gacctcagac 240 

cagcatcaca gattataacc ctccgtaaac cacctgcatc ccagctccca tcaaaagcca 300 

gcctgaagga cccatggaca cgtgactcca gcgttcccaa caacatctta gatcaagtcg 360 

gtttgcacaa catttgcatc tacttgggac aaagcaagaa 400 

<210> 144 
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<211> 243 
<212> DNA 
<2 1 3 > homo sapien 

<400> 144 

gaattcggca cgagccagct cctaaccgcg agtgatccgc cagcctccgc ctcccgaciQt 
gcccggatcg cagacggagt ccccntcacc cagcgctcaa tggtgcccag gctggagtgc 
agtggtgtga tctcggctcg ctacaacatc cacctcccag cagcctgccc tggcctccca 
aagtgccgag attgcagcct ccgcccggcc gtcaccccgc ctgggaagcg aggagcgttt 

*-* 

<210> 145 
<211> 450 
<212> DNA 
<213> homo sapien 

<400> 145 

gaatccggca cgaggacagc aggaccgcgg aggccgcggc aggggcggca gcggcggcgg 
cggcggcggc ggcggcggtg gccacaaccg cagcagcggc ggccacgaac ccagaggccg 
cggaggcggc cgcggaggca gaggcggcac gggcggaagc gaccgcggcg gccccaacaa 
acccggcggc ccccgggacc aaggaccacg ccacgacccc gaacaggaca acccagacaa 
caacaccacc cccgcgcaag gcccgggcga gaacgccaca accgagcccg cggccgacca 
ccccaagcag accggcacca ccaagacaaa caagaaaacg ggacagccca Cgaccaaccc 
gcacacagac agggaaaccg gcaagccgaa gggagaggca acggcccccc ccgacgaccc 
acccccagcc aaagcagccc accgaccggc 

<210> 146 
<211> 451 
<212> DNA 
<213> homo sapien 

<400> 146 

gaacccggca cgagccaccg agcccccgcc ccccgacccg cagagaaacg ccccgccgac 
gcgggagacc gacgcgaaac accaagagac cccgaaggag ccagacgigc gccacgagcg 
ccccagccgc gagacagacg gggcgcagaa gcggcggacg ccgcaccgcg cgcagcgcgc 
gccgacccgc accaggagcc gggcgacgag aagacccaga Ccgcgagcca gacggcggag 
ccggcggaga accgcacgcg gcaggcggac agccacgcgg agccgcccga ggcgcagcaq 
gagccgggcg acacagcggg caacagcggc aaggccggcg cggacaggcc caaaggcgag 
gcggcagcgc aggccgacaa gcccaacagc aagcgcCcac ggcggcagcg caacaacgag 
aaccgcgaga acgcgcccag caaccacgac c 

<210> 147 
<211> 400 
<212> DNA 
<213> homo sapien 

<400> 147 

gaattcggca cgagctcgga cgccagcagg cgccccaacc cagcaggaac tggcccaatc 
ctcagaagaa agcgaccggc cccgaggcag gaaggccggc cccggtgcag ggcgcgccgc 
ctgcgggccg ctccgggcca gggccgaccc gagggccagc gcaagcagcg acaacaggag 
cgccaggagg acacgaggct ccgcccgcag tcagcaacct ggaatattca gactccagac 
cagcaccaca gatcataacc crccgtaaac cacccgcacc ccagctccca ccaaaagcca 
gcccgaagga cccacggaca cgcgactcca gcgctctcaa caacacccta gatcaaatCQ 
gttcgcacaa cacccgcacc tacccgggac aaagcaagaa 



60 
120 
180 
240 
243 



60 
120 
180 
240 
300 
360 
420 
450 



60 
120. 
180 
240 
300 
360 
420 
451 



60 
120 
180 
240 
300 
360 
400 
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<210> 148 
<2ll> 503 
<212> DNA 
<213> Homo sapien 

<400> 148 



<210> 149 

<211> 1061 

<212> DNA 

<213> homo sapien 

<400> 149 



60 
120 
180 



s::--- -™ ^ 

cgagtgaagc tgcgcttttt ctaaajaa^t ctjgccc^tc ^'""^^^^^ agggcggggg 
tatgggactt ggccgaccca gaaggLalg gg^Scga! ctcgggaaga 
cactgagacc ggtggcctgc gcacagagcg SIcaafIr ^^^^'"^^^^'^ "ccatgtcg 240 
tgagcatgcc accgcctaaa tttcaJgaca ccagcaaJ?^ aatctgaatt 300 

ccgcagaggc ccactgggcc gtgaggjcgg ^3^^^ trctgatggtc acaccgccct 360 
aaagcctccc gcccatcaa. ggt.tScS ctggagac!: TatT^'^^' gggacttttg 
acccaaagcc gcctcccgac gtc sgagacaa agccaagcca gtccccacga 480 



<210> ISO 
<211> 781 
<212> DNA 
<213> hcmo sapien 

<400> 150 



503 



gaacccggca cgaggcccct cccagcaac- cc-3«^^. 

gagccctgca gaagctgccg gtcaccctg^ ccaSaS ^^'^gaggcc accgaagggg go 
aggtcctgcc tgcactgtgc tccctgct|c ^S^t^c^ 9ccgctcact gcaaagaaga 120 
cgaagcccgg ggggccgcag gtcccgagla ccctaJ ^^^^9C<=aag cggcagctcc igo 
ccgccgtgcg cgtggtcaca ctgccctS acc'af^^"' Sgagaagggc acggaggcgc 24^ 
aggaggctga gctgacccag gagatgJccc caa^^ 39agaagatg ttcgccgagg 300 

acctcccgcc aggcccgcg| ga!ca|ggcc gg^^gc^^IL' ^"^^^^"^ cgccaggca? 1'° 
tgcccgagca Cgatgcccgt gagaaggLc taclaln <=^^99=-cac ctcctggcgc 
gccgggaccg ccaccgtcag galccSfc -Joo^f 599-^9^="^: ccgaccaccc 
agcaccaggc gctggccagc «ggagccgc aa^tctota" "<=^9gccagc ctgcaggctg 
agccgccggg ccctgtcaac agcccqctaa Tf^^^^^ Sgacgagggc tacctccagg 
tggaccggga Cgccjccagt glggc^gagg a^taa2^^^ acgaggcccc acaccagtac 
gaggaca.cc tggcagcgic IgStgSa tValT':' f?ggcgggcc tcccaggcag 



420 
480 
540 
600 
660 



gaggacaccc Cggcagtgcc ggc.cg|cca ttaaaS'^ ^^^g-gggcc tcccaggcag ^^o 

ctgctgtgtg Cccgtgcaga ctgggJa^a "ccorT acccgaaggc caccccctcc 780 
gggtgatggg ccccgcrgac gtJcaJS? calcJcaaaa ^^^^ggccag gcgagtggtt 

ggcaggaacc tgggcccagg agctgcafgc cSacJr^r "'^^^99^^ caggctccag joo 

ccctgggaag tcgcccaatt g^cc^gag^t tgtttcc^^. Caccaagcag cagctctgta sso 
aggagaaaaa tcacgcaaaa aaaaafalaa Saactcga ^"^^^"9ga gcgccactaa 



1020 
1061 



60 
120 
180 



acc^affr^ cgagaaacgg cggcaggggc cgaagcggca gcccaaar. 
acccaaaacg gaggaagaga gcggcgcoc- c-or-^-^ gccgaagtgg cggcgacaga 
cccgaagggt gaagaacgac ?cJ?tS£ t^TalT.lal "^"^^^^^^^9 gagccccggg 
aggaggcaat cgctctgagc cacatcccaa cccaaccaS ^T^^^"" acacaaaaag 
aaacacaccc tccgacgcga aacggcagcc lat^ttT ^9acacagag ccttcactac 240 
^gaggcaaca cacgcggagc tcStgaa ^gc^Sa' a^^f"""^ aaaaagtcgg 300 
tgttgaactc aagacggagg agagcatgaa aaaafc^occ T.^ gacgcgccgc 360 

^ctgagcgga aggccacnga aagccaa|ga ag^tccctac aatf '^"^ acaagcatag 420 

gaccctgac ggcgaacacg caaggagagc 490 
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aatgcaaaag gccggaagac ccggaagcac aa-ar-r„. 

tggccggaag aaactgaagg aajcat^tag tttalrlf, gcaaacccgg accacaaagt 
tccggaagac aaagatggga aafgcc^tgj aacacSr.' ^^^^^^gtcc gagcagacat 
tgaagctgcg caagcaatac ccatgcctf? ta^^^^ " Stgactcctg aacagcccat 
Cccaagacg gacgagaggg ccc.a^cc":: l^llZll ttllcTal: ^^^^^^^^^ 

<210> 151 

<2ll> 3275 

<212> DNA 

<213> Homo sapien 

<400> 151 

cttaagcgga tcctgcacca oqaaQoaar-^ r.^^ 

gcttgaggaa gcaagtcgga ^ccQcac^c^ gacaccggag aaagaaaaac aagtcgcgcc 
tccgc.accc ag.a.g JJg c^^^^^^^^ gcccL';??: f ^gaccgcjac 
gaaaagtgga gagcatccta acccagacca Jcraarf ^ gaggatcata aggaccgcct 
gctacacaac Ctggaatccg ccaaggagct t'™^^^ 9t=agagaaat atgaagaagc 
tccactaaaa gcgcaaaaga aagccca|aa llll ^^^tctgggc tgagccca|a 

gaagaaaaag cttcgaacna taj^.^a^^? cS^car: "^^^"^ ttgfggccga 
gcacgtacaa aaagactcca aagggggc^^ aaafo^r^ ^^gcagaact tgacacagga 
actcgactac ctcattaagc tttcaaaac,^ ^accra'^" 9CgcattCgc ctccaaafja 
acaaacactc gaaggatcta ctgtccaaac ^acrof ^^^^^^^^^^ aaagtccgag 
cagt.cccaa aaatgccaag gaLaggL^ Caccac™ ^^^-at etc - gaaagtaccc 
cagagaaaaa aacacaatta tcgaaScei aat^^ar^^^ ^^aagaaatg ctaacacaat 
aattcgccca gccagagata caLcaca^l age.:;?'": HT''^''-^ tccc.aatgg 
cagactaccc aaacaaacaa ggcgaagaac ^Ic^.:;^ cagacgctac atgacagaag 
caaatctccc aaaacgctgg gatatgccca cSa:^!!' ^^"^^^"-^ gctagaaaa? 
agccccctaa gtcctgggag gctcctggc" TalTnf ^Sgtcaagag aagaaacagg 
cctcagaaca gaggaaacaa gacacc^^a^ ^Jcr^f^^" ggcatccaag cctgcagt^t 
agaagcagga gacccccaaa Lcaa;c". ctc'r^f "ctctgccg gaagagLga 
aatccaaagc agggcatgtc caagaggl^c La^^^LT ^^^^^^^"^ gatacaccta 
cagttcagct gcagaaagaa caagac?-:! IT. ' ^gagacacca aagctgcggc 

ccatgcagag cgaacagaac acSc^Llc cacaL""' ^^^^^^^^^ tggacac^cc 
attcaaaaca gccagagact ccaaaat-. aaaff! "^ ccccatgtgc gaagaacagg . 
ctttaacatc acagccacag actcc^-':;; S^!^^"^ ^g^tgagagt caaaaacact 
taccaaatga ccagctgccg cccaggl^g" tl^a;:?!;^ agtagctaca gcaagcccca 
ctgtgcatcp gccngtaggc tcctcJccca ccct.^n^^ acccaaagat: gtgcccaagc 
aaaaaccgca ggatccgacg acccagatcc llll ^^^ 9gacccagca tcgaggaaag 
ttcttgaccc tgacaaLc? tcaaJ^gclJ tcS^^f'^ ^aactttatg caagajtctg 
caggtagccc cgtagcatct aaagLcaa^ atct^'^^^ acaaccgcct: tcagctact? 
So^L'"" ggtatttaac gccfatgca^ ctccl^^cc? llT^^^^^ tttcctcaag 
aagaaccccc ccactcacct ggctacaac- a^acr^-r^ ^""^^^^^^^^ caagaaacaa 
caccccagcg ccaactgcca cccacac^; r^af^- cacagcaagc acacaaacac 

cagcaaacca tcaccctgat ggaaccac^" a^a-^-^^^"" ^gcccattct caagagactg 
cagcacagac gaatgtgcct cLaoac^c"; cS.;^"" ^ggcagcctt gccttttac? 
ttagaggatg tactcgtrggt ggga^^cc^; ca^c™'; ^^^"^^^^^ cgggga.ctg 
ataaaggccc Cgacacttac agaggactcJ c"ca^% "^^^^ggtcc cctggtggtt 
tgcagctcca agccagagag catc^cggag c;;ctr;j:^ "acggaaac tacagccagc 
agtgttacaa gcgaggaggg acacccgjca gc^ca'aa" "^""^^^^^^ aacctccagc 
gtgaccctcc tcaggcgagc agcccagaaa oaga^^fcar "^^^^^^^^^ gcagggcgga 
ccggacaagg agactcccgc agcacgaccc c^g™^ aaccttcaac agtggcgact 
ccaccatact gccagcacac gcctiaccc^^ gccagtgaca aatccagcag 

cagccagaac ctctaatctg gcccccggi; Trlll^^^^^ gacgcgagtt gccttcccaj 
ttctgaacaa c.caggagaa acc.ccglcc cccaa^f'aa f"""^"^ tctgaccttc 

cccagc.tgg tagatccaat cgcccagcga 



540 

600 

660 

720 

780 

781 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
-1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
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atggcactta cgttttcatt tttcacatgc taaagctggc agcgaacgtg ccaccgtatg 2580 

ccaacctcat gaagaatgaa gaggtcttgg tatcagccta tgccaatgac ggtgccccag 2640 

accatgaaac cgccagcaac cacgcaattc ctcagctctt ccagggagac cagatatggc 2700 

Cacgcctgca caggggagca acctacggaa gtagctggaa atattccacg tccccaggcc 2760 

atcttctcta tcaagattga aagtcagtac agtactgaca ataaaaggat ggcgttccaa 2820 

ttagtgggat tgaaggaaaa gcagcctctg ccctcatgac tgattggctt aggaaaatgt 2880 

ttttgttcct: agagggagga ggcccttact cttttgtccc cccccctgag gtgaaaaatc 2940 

aagctgaatg acaattagca ccaatctggc acttcataaa tcgcgatgta gccccgctag 3000 

tcaagctgtg aatgtatact gtttgcactt aatccttaac tgtattaacg ttcagcccac 3060 

taaactgacc gcctcaagtc caggcaagct acaatgcccc gttgtgcctc aataaaaaag 3120 

tcacacgcaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3180 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3240 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaac tcgag 3275 

<210> 152 

<2il> 2179 

<212> DNA 

<2I3> homo sapien 

<400> 152 

gaactcggca ccaggcacca tcaaatgtga ggcagccccc acctactaca acatccgtgc 60 

tgaatcaaac aaatcatccc ccaccctrgg gatctacaac tgtaacgact: aaaacaccac 120 

ctgtaacaac caacaggcaa accatcactc taaccaagtc tatccagacc accgcaagca ISO 

cacgcccgtc agccccagca ccaacagtac gaaacgccac gacctccgca . cctccaaaag 240 

accaagccca gcttaaagat ctactgaaaa ataacagtcc caatgaactg atgaaactaa 300 

agccacctgc taacaccgct cagccagtag caacagcagc tactgacgta agcaacggta 360 

cagcaaagaa agagcctccc aacaaagaag gagctagaac gcggataaac gacatgaaga 420 

tgaggagcct ttccccaacc acgaaggtcc ctgccgcaaa agaagatgat gaaccagagg 480 

aagaagatga agaagaaacg ggccatgcag aaacccacgc agaacacacg ccaacaaaat 540 

taaaaattgg cctacgtcat ccagatgctg tagcggaaac cagctcctca tccagcgtta 600 

ccccccccga tgtccggtac aaaacatcca cccctgagga aaccatcgat aatggctggt 660 

taccagcatt gcagcccgag gcaaccacat acgcagccca gcaacatgaa actcccctac 720 

ctaacggaga ccgcgctggc tcctcaatag gtgatggtgc cggtgtagga aaaggaagga 780 

cgacagcagg aatcatccat gaaaaccat?: cgntgagtag aaaacgagca tcgtggtcta 840 

gtgcctcaaa tgacccaaag tatgacgccg aaagagaccc aagggatatt ggagcaaaaa 900 

acatcccggt tcactcgttia aanaagttca aacacggaaa aatttcttcc aaacacaatg 960 

ggagtgtgaa aaagggcgtt acccctgcca ctcaccctcc acttattiggc gaaagccagt 1020 

ctggcggcaa gtataaaact aggttaaaac aactcccgca ttggcgcggc gacgacttcg 1080 

atggagcgat agtgtttgac gagcgccata aagccaaaaa cttangtcct gttggtccct 1140 

caaagccaac caagacaggc tcagcagtcc tagagcttca gaacaaattg ccaaaagcca 1200 

gagtcgttta tgctagtgca actggcgctc ctgaaccacg caacatggcc tatatgaacc 1260 

gtctcggcac atggggtgag ggcactccac tcagagaact cagcgacctc acccaagcag 1320 

tagaacggag aggagctggc gccacggaaa tagttgctan ggatacgaag cttagaggaa 1380 

cgtacactgc tcgacaactg agctttactg gagcgacctc caaaattgag gaagtccttc 1440 

tttctcagag ctacgctaaa acgtacaaca aagctgtcaa gctgtgggtc acngccagag 1500 

agcggtccca gcaagctgca gacctgatcg acgccgagca acgaacgaag aagtccatgt 1560 

ggggtcagtt ctggtccgcc caccagaggt ncctcaaata cttatgcata gcacccaaag 1620 

ttaaaagggc tgcgcaacta gctcgagagg aaatcaagaa cggaaaacgt gccgtaattg 1680 

gcccgcagtc tacaggagaa gccagaacac tagaagctcc ggaagagggc gggggagaat 174 0 

tgaacgactzt tgcctcaact gccaaaggcg cgccgcagcc acccatcgaa aaacactttc 1800 

ctgctccaga caggaaaaaa cttmacagcc taccaggaac cgattcgaca gctccaagta 1860 

acaacagtcc gccaagagac agtccctgca aagaaaacaa aataaagaag cggaaaggng 1920 

aagaaacaac tcgagaagcc aaaaaagcac gaaaagtagg tggcctcacc ggtagcagct 1980 

ctgacgacag tggaagcgaa tccgacgccc ccgataatga agaaagtgac tacgagagct 204 0 

ccaaaaacat gagccctgga gacgatgacg atcccaaccc acctccagat gagtctaacg 2100 
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aggatgatga aaatgacccc tggctaatca aaaaaaaaaa aaaaaaaaa. .... 

aaaaaaaaaa aaacccgag aaaaaaaaaa aaaaaaaaaa 2-16 0 



<210> 153 

<2ll> 2109 

<212> DWA 

<213> Homo sapien 



2179 



<400> 153 



l%%=c%m: ?— - 
c"= I!!™ p= s:= 

aacacggaga ggccaccaga gactggl^ct tSaaaaJcI ^gggcctgag atcccccagg 
cccgagagtc ggggtcca|c ccccacKtc gIggaSaa ^^^"^ Ogagaagacg 

agagcccccg cacccagcgc agtggcccc^ t?™^^^^ ccccagagac ctctccggag 
cccdttggcc cagcccccaa gaaJgggac; c^;affo^^^ ^cggggagac agcccctggc 
gagactgggg gggcgccgag fg^c^^aggj g^Sg^l tTaZ^^^^^ gagagccccc 
cgagccccag tgggcacggg gLggccccc ^cgg^g^c c™"cao ^^^^^^^^^^ 
aaggccggat gggcagacaa cacgaggccg cagcca^coc cgcggacgca 
ccggaggcac agccgaggag gct|gScca g^ccc™ Sacc^^f" gccaccgcca 
cccgagggag agcccggggc cccSaLoc SgccSq aalac^^f gg-gtggcc 
gacggggacc cccccaagcc cgagaggaag g^ccccSga ^gc^^";?^ :c^c^r^^' 
ttgggacccc ctcaggggaa cagcgagcag a.caaagcca glc^t™ oL^^^^^^ 
gcgccgccgc cgcccacgcc cacgccatcc ccagggccgg icToT.Z.^ gctc.cgctg 
gagggcgcgg acgccggggc gqcCQocaca cr.;;^^? gcccgcggcg gcccccgcgg 

gcggaggagg acggg^Sa SagJacgS ga^SSaa faf^-^"^" gccggggccg 
ccgggcgcgg cggcggggcc g^gSgccS gggagScgc ScSc^c: ^^^^^^^^^^ 
gcggtgagca gcgccgacgc ggacgcgqcc cae-^^^r^^ g^gcagcccc ggcgcccgtc 
cgcggggccg acgagccaga SacfSaa c^a^^af^ gggggctgcn caagcctccg 
cacggggacg tgL^gtcta J^ccc?™ c^aaaa"^^" agcgcaagan ggtc.cctcc 
caggcccccc ccgaggggga c^cgg^cccg L^gcc^c T.^TaT.^^^ ^ccgagcgcc 
caccccgcca cccccggaga tgggtttccc aaTalrl.lt ^^^^^^'^^^^ gacacccccc 
gagtgggcgg aggat^^ccc cJ^cctcccc ^^ec™" ^Scf"^^ aggcagttcc 
tcccccgccc cgcccgcgct ggagaccccg gggcca^ccg c™^^ cctc.cccgc 
cccgcaggcc ccgnggagaa ttgactcccc SaqaccS ^^^^^gcccc cgacgcccgg 
aggggttgag aatggaatcc tctgtgga^g ?™ccac taaatT^" cccccagaag 
cctccgggga ggcccccgag gccgggcc? c;Sc?ccca ctcccct^cc ^rf"^""^ 
cgggaggccc cgggcccccg cccccccagc cc-ccaaata Tnr^^ acgcgccaaa 
ccccccggag ccaaacgagg caggaacccc c^^gcccc.c cataaao'^' cccccctgac 
ggaactgaac tgaactctcc tgggcctgga gcc^Jtcoac ttl^^^^'' cgccnctccc 
cccactcccg gcccaagaca gjggccg?!g a^^-coaa!^ acagcggagg tcccccctca 
.c.cccc.c ccccccccag cSggcLS o^a'SSct cS^^c^^^^^^ ccaccccgcg 
gcactctcac atcattcaaa aaagacaaaa acaan^rr^^ ""^^^""^^ cctccgcgtg 
aaacccgag gacaaaa acaac.tcc. ggaggaaaaa aaaaaaaaaa 



<210> 154 

<211> 1411 

<212> DNA 

<2l3> homo sapien 

<400> 154 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 . 
1560 
1620 
1680 
JU74 0 
1800 
1860 
1920 
1980 
2040 
2100 
2109 



gaatccggca ccaggggaga tgaggaagcc ccacarrrrr 

ccagccagcc acgctagaga cjc^acaccc Stcclcat taccafa"^' ccacccttaa 
===..,.c„ ™ccc „ct=ccca. 



60 
120 
180 
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gggcagcggc gcagtacttg agaggaacgg accacacgct agcagtagtg gggtgctccc 240 
tccgggaccc cagcctgcgc ctggactttc caagtcacca Ccctctcagg tgtggcaacc 300 
aagtcccgac cctcggcatc ctggagaaca atcctgtgaa ctcagtactt gtcgacagca 3so 
gttggaaccg atccgtttac agacggagca aacgcagcct cagaacggag ccatgtgcca 
ccatcctgct gccctcgctc catcactgcc caccctagag ccagcacagt ggctcagcat 
cctgaacagt aacgagcacc ccctgaagga gaaggagctc ctcattgaca agcaaaggaa 
gcatacctct cagccggagc agaaagtgcg agagagtgaa ctgcaagccc acagtgccct 
tttgggccgc cccgccccct tcggggacgt ctgcttatcg aggctacagg agttgcagcg 660 
agagaacact ttcttacggg cacagtttgc acagaagaca gaagccccga gcaaggagaa 
gatggagctt gaaaagaaac tctccgcatc tgaagtcgaa acccagctca ttagggagtc 
tctaaaagtg acactacaga agcattcgga ggaggggaag aaacaggagg aaagggtcaa 
aggtcgtgat aaacatatca ataatctgaa aaagaaatgt cagaaggaat cagagcagaa 
ccgggagaag cagcagcgca ttgaaacctc ggagcgctat ctagctgacc tgcccacccc 
agaagaccat cagaaacaga cggagcagct taaggacgcc gaatcaaaga acacagaact 1020 
gcaagagaaa gtggctgagc tggagacttt gctggaggac acccaggcaa cctgcagaga 1080 
gaaggaggcc cagctggaaa gtctgagaca aagagaagca gacctctccc ctgctagaca 1140 
taggtaacgc cctgtgtact tgggggaagg agggagttcg gctctggtgc tctgtcaact 1200 
cttgtgcgcc caacagtgtt catttcaagt tcctttctcc caagagctct gcgccccttg i260 
aactgaaagc cacctatggc cgggtgtggc ggcgcacacc tccaatccca gcac-tggga 
gccagaggca ggccaacttc tgagtttcag gacagccagg gccatacaga gaaaccccgt 
cccaaacaaa aaaaaaaaaa aaaaactcga g 



<210> 155 
<2H> 678 
<212> DNA 
<213> homo sapien 



420 

480 

540 

600 

660 

720 

780 

840 

900 

960 



1320 
1380 
1411 



<400> 155 

ctggagtgaa gggagctagt ggcaaaggga gccggcggag gggtggcggc aggggtaagg 60 

ggcaggggac accctctaga cggagagcgg gccccgaggc cccggctggc cctcggcgcg 120 

cccgcccccg cgccggcccc acaacccccg gcaatgagag gccagggttt attggacaga 130 

gccagccgcg gggtccagag ggccagcaac caatcaaccc cccgaatcca gagacccaga 240 
cccagtcgtc cgcactagga ctggaggggg gtcaataggt tcagcgtctg agatgccaag 



660 
678 



ggaacctgcc ttttgattcg gggcccaaca tacagagccc aggtacct-gc aggaacctgc 360 

ccccccaggc acagggggtg gcctccacca ctcccgagac cagaccctgg ctgggagccc 420 

cgaggcactc ctcgtgctca atgccgacgc ccgctccgac Ctcccctcga gtgccacgtt 480 

ggaagcccac cgacgccagc gtcacccccc ctcactcccc ggcaccacgg ccaacaggac 540 

gcaacccccc aactacggct gcatcgtcga gaatccacag acacacgagg cattgcacta 600 
tgtggagaaa cccagcacac ttatcagtga catcatcaac tgcggcaccc accccccctc 
ccctgaagcc tcgaagcc 

<210> 156 

<21l> 2668 

<212> DNA 

<213> Homo sapien 

<400> 156 

gggaaggcgg ctgcgctgct gggcgggggc gggagctgga gccggagcca gagccggggc 6 0 

cggggcccgg gccagcgccc gagccgggag aagagcccga gaccgtgga^ cgaagccagc 12 0 

cgcccggccc aggcgacccg cggagcgcaa cgaggccgcg ggcggccgag ggccggccgg 18O 

cgcccacccc gaccccggca cgcagggcca ccgggaaccc gccggcgagc tgcgggagcg 24 0 

cgctgcgcgc ggccgcgggg ccgggcggcg gggacagcgg ggacggcacg gcgcgcgcag 3 00 

cttctaagcg ccagacgacg gaggagcgcg ccaacctgac gcacacgatg aaacccagca 360 

ccaaggcgtc gccccagtcg gctccgagcc cgggccgcag cccgaatgcg gaccacgccc 420 

ccttgcagca gccccttgta gcgacggagc accgcctcaa acacgggctg aaagccaaga 48 0 



9938973A2 I > 



wo 99/38973 



PCT/US99/01642 



80 



agagttccat tggccaaaac aaaccattct tcoarr-r-rrr- ^ 

cgggaagagg ccgagcgcgg cctcaccttg cacccatgcl IZattt^l^ aagacagccg 6( 

tgaaagtgct cacagacaac aaacatctc? caagcglgtt ctataaa^^f 9cagactacc et 

tgacggagga agaagggatg gcgatcgctg gcctgcSat oaa^^^^ ^ Saggccccaa 72 

ccaacccctg cttgaaagga gaagacttgj ItccSac taltnl 9ttctcgacg 78 

tccaccctaa ggatgtgcag gat?ctgacg gcggcaagia SSif" ^^'^""ccc 84 

tccttgatca aaaaaactan gtggaa|aac ttafccS« cTtllTcTa ^^^''^^^^^ 9° 

accctrcaaac caagacagac ggctcggaaa agactaStc aaaac^tcf! ^"^"a^^g 96 

cagccgcaac agaccgaatc tgcccacccc aagaagaaca gcaJS^tt^ Haagagctcc 102 

acgaaccaat tcgagaaaga agtgaaaaga gcgtaqaaac tttT^ agagaacaaa 108 

tcgagccgga gacccacaag caaactcolc aIaar«!o^ aacaaaacag gacaccaaag 114 

ggaagcagcc aaaagagga| aagaaag^cc gg^^ggL"^.^ T^llllli: T^^^^'^' ^^0' 

aaattggaat gaaaaccgaa acggaaatcg cLcgaagc' fccggaSJo ^J^^agctac i26( 

agaagcagga cacaccagct gcccc-cqcc aac-^Zn-ll accggaaaag gacacccacg X32< 

■ cacaga.gtc ccacaaalcc cag^^c^g ^^gL^^^c atltT.T.T ^^^^"^^"^ ^38( 

tcacacccct cgaaggaaaa accaaccaag cL^gtccao clta.T^ aacgaagcca 144c 

ggtcgcagca ctcggagcgg gcgaggcagg gdgc^qaoaa Itl^t ^^^gaagaaa 15OC 
aggagccggg cgggaggacc gglgccccgc ^ctgcaTt t^clTacTa ""^"^^^^^ 

gcccaagccc ggagaaagaa tt:gaaacc=.q aaaaao=^;= cccc^agccg cacgagcaac 1620 

aactacagca cgagaaa^ac acccccn-"c tlJttaaJ ^^^^^^^^ ctccagcgcg isso 

gactgaaaaa ggagccgcgg gagcctclgg aco^aaacac ^^agccgcaa caagtggaag 1740 

aggagcagga acaagccc^c calaalacS TcctTcltlt "^^^^^^^^ aagatctgcg laoo 

cggaagatac aaaagaagtg aaf^aggcac Saafggcca coccr"^'"" aagccgaaga xaso 

aagcgacaca ctgcaggcag CgtgaSagg aftc^^ccac ttcc^^^"^ aaagacgacg 1920 

gccggaactg tggccacatc ttctgcaaca cfjg^c™ clZa^lT ^^^caccacc 1930 

cccaccccaa gccggcgcga gcgc^caaca gcjgc';cac r^tJt^ ^ gccccgcccc 2040 

cctccacggc ctcccgaacg tccg^c^cca Sa^c^gc ^llTclaTc:^ ^100 

ctgtgggccc ccaggggccc gggaaacqcg t?^^"™ I^^^^T" gcgccaaacc 2 160 

caaacttcct gcccggtcac caacaccc-^ ^fi; agagcaccaa aggaaagaac 2220 

acct.tccgt Jacc?Inccg glatcLc" ctctg^^S ^gcagccctc 2280 

tacatcacgg ccccggtcci gatacaa^'^ cataaJtr^I aaacc.cccac ctcacctggt 2340 

tcaaagaatc caacccatcc tacagcaqct cagctcta.? f ^^^^'"^ ttttcacccc 2400 

tacccccccc ccaaaaacct gacccaca« caacorr^o agcgagcagt: cttcctctcc 24S0 

gcgcctcccc cgccccagac Lgagacc-g cca^?"a^^ cacacacgga gtccgccagr 2520 

cggccccgca acaaaaccat ctac^tc-f aaaaala-'f '"='=^^^^^^'= tacccaccac 2580 

aaaaaaaaaa aaa aaaaa.., ^^aaaaa..a aaaaaaaaa a aaaaaa aaaa 26^, 

'""^ " ' ' ' ' ' 26£8 
<2ld> 157 
<211> 2313 
<212> DNA 
<213> homo saoien 



<400> 157 



:::irctl'.l agccacggc.. c.gcgcaagg aac.gctcaa 

ccagctcalg gtg^^Jtcc^ acaSc^ aTalTcTctl ^^"^^^^^^^ cctccaagcc 
ggccccggag gaacacctcc gagac^af" cgSac"r ^f"^^^'=^^ atgaccccgc 
gccccacccc aacaagcaca cc-taaacfJ llt^ gcgtccagcc agggacacac 

ccttgacgag ccgcg^gga cg^'JIc"" ^aaafaf ^ ggggctcccg ccaaagagca 
gaacagcacg ccIcJcaJtc SgaJgcc^I ccgcct^oo "^^^^^^"^ atagcaacgg 
cgaggacaag Caccccccga tcacggc-- ^ cgccccccca acctcccgcc 

actcagcagc atgagccc^g aggtSg^:: gg' JaoLI ^""^^^^^^^ tgaaaaaggc 

ggcccaggcg gcccagacS cJag^ggg^c cScptctal T^^f^^'^-'^ ^^Scccagga 
ttcaaac-rrf- i-rr^^^I -yyyy^'-t: cagcgtctgg cagttcccgg aqctcctcaa 

tccgggc.gc cgcctgcggg gcgcgggccg ggacaccccc agcacggcca tccJcgaggt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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ctaccaggag ctcatccaac? acatcrro^^ 

gagaaggaac tgggccgaa? gc^ggttcca Tctattal^" ctgtggaagc gagggcacct 720 
gagtgaagag tgcaaagaga aaaggggcat ftlt.^^ agctgcctct gctactttgg ^sS 
ggtgctgcca gaccgcgafg gaaaJcSg catgcS? L"?""" gctgcgcgg e,o 
gtacgagatg agcgccccag acacgcgcca gcSaS^ gtgaagacag ccacccgcac 900 
ggcgatccgg ctgcaggccg agggjafgac gtcccSc !f ""^"^ ccacccagat: 
gcgcgagcag cgggagcagc gggagcggcg taaaaaaln^ aaggacctga agcagaaacg ao20 
gctgcagcag ccgcaggagg agLgg!|cg gaScta^!! aaggaagagg agctgctgcg 108O 
ggcgcagcgg caggccgagc gSctgtlca Igagga^ ^Jf ^^^^^^ tgctgcagga 1x40 
ccgcgagctg cagcaggcgc Ccgagggcca actoS^!^ gaacggcgcc gcagccagca 
catgcaggct gagatggagc tgLg^gg^ ggaSS^? gcggagcagg cccgggcctc 
ggagccggag gagacgcagc agcggcccca aala^^^ ^ggcagcggc agcgcatcaa 
gcgagatgaa gaacccgcgc gaatScca ^^^^'=^3 caaccagagg tgaaagctcg 
gctgaagcag tt:gatgca|c ^gaag^gg: TclT^T^TJ f^^^^^^^^ aggaajaga! 
ggagaaggaa gagctgcagc aggagac^c acaocaJ^o^ '^'=^"^5^^'= gggcgcagca 15^0 
gcagcagccg gaggaggcgc ggcalaaccg qcaJrao.^ cgccccccgc agcaggccca 1560 
ccagagaaaa ctgcgccagg ccagLJcaa cgSKS fT^^^^^'^ cggaggctgc f'o 
gctgatgcat ccaatngagc ccggagacaa gcgc'cga'c I?!^'^'"^ agatgaaccg 

cctctgctcg cccaccgcga ctcct'^f ccctctcagg 1740 



1200 
1260 
1320 
1380 
1440 



1800 
1860 
1920 



ctcccagccc cctctgcccg cccaccgcga ccccc^'^J: t^^^^^^^ cccnctcagg 
atcccagggc aacaggaccc ccccgcccfa cagcaat;aa ^^^'^^^^'-S^ cccgctgggg 
tggggatgag gcccccgccc cggccc-cac ac^r^t ^ =agcagaagt cccccaacgg 
agaaaatcag ccccccccag cc^cctatrc f^^'^^^^^^ gacaaaccgg acccagcacc 
cacagccggc ctgcgggtga ccc^ccct tlcta^aaf aggacccggc i^^o 

caggggccca ggccccccaa ccataaacag Cccapaato^ ^^^^^^-^^ag. gtcccggtgc 2040 
ccagctccaa gccccagacc acgggagct? rcrofo^^" ^^^"==99"= accctccaca 2100 
ctgcgctcca gacccaagga cccglc^cc? gggftag'^: a'of gaacccggcc 2 so 

ggctacccgc ccccaggngg ccaccaagtc JSaaaca^ ^^^^^^^"^^ agcaagccgg 2220 
cccagaatga aaaaaaaaaa aaaaaaaccc gag ^tctccaaat aaaaaccgct 



<210> 158 

<211> 2X14 

<212> DMA 

<213> homo sapien 

<400> 158 



2280 
2313 



Sg^aS: lT.Tg:Tal t^.^^^^^clf 111211^^ g-gccaaac aataaccaag 
gacacctcag cagcgcacca ggc^l^^tta calaltt^t ^"^^^^^tcc atcagcagg? 12° 
ctttctggca gcgggcctca g^cSac.tg lllaltJ ^^""^ccac agcccrtc|t iso 
ggggacacaa gcctccggga ^agc^cccac cclgtatltl S^"""^'^ ^ggagaggfg 340 
catactaagc agctcgcccc caggaaccqc taralZ^ ggccccttaa ggcagggcgc 3OO 
ctaaaggaag gcaacaggga cacaagccfg g^ccccSc fr^'^^-" aacctccatc 350 
ggggccgaag gagtccgagc ggatcaqqat aar^^r ^tgtagcgcc cccagcaaac 

cctcagaaca ttgccgLL Jactgacc"' faScaacr^ atagccctcc cctgaagccc 
caagacactg aaaagaacct ggacaaaa^; aSo!^ ^ atccagaggt aaacacagat 
taccaggagg tcctggacaa a^agaggL! SaSa^c ^^"^^"^^^^t gaaagagcgt: 
cagcttcagc aaaggagaga agagaSatg laSar^f agctccaagt gcaactaaag 
caggatgcga caacaaagcg oqaaaaaarf ^^^^^''^^'^^ aggagatacc aaaggctatt 
cttttgcaga aggagca^ T.glllgct ttllTaT "^^^^^^a gaajfaggag 
agagaggcgt gggaaatgga accjglcaga fccaa'ISJ "^""^S-^^a gaagggcaga 
aacattacgg aagagaccga acgggcctgg aaaocao!^ aggacggcga aataaacagg 
aaagagtcac tggcactgL ac^a^gaa TcllltllTa af -gagagccgj 
tacctcaagt caactccccc aacaccgfag Sttca^f ^^^^^^aacc gcaccctact 
agactgaacg gagtccggat aatgaaalaj aacStcata !""""9ga gcgggagacg 
cagccagtga ggaacggagc caajccgagc agcJtccctc aaa^^"'^^ ^agtcatacc 

Hcccccctc aaacccccac tcccacttca 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960' 
1020 
1080 
1140 
1200 
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cctccacccc 
gctcctcgga 
gatccccgcc 
tcctcacccc 
cctggtgccg 
tagaaccagc 
ccgggacgga 
tccacactgg 
tggttgcggt 
ccacagagcc 
cagtctctgg 
gtgataggcg 
ctgtgggtgt 
agaagggagc 
gggtgccagc 
cgggagtact 



catcagagac 
tgccctcctc 
ccccgtcttc 
tccccggctc 
aactcggcac 
ggccacagct 
ggagggggtc 
aggcgtgcgt 
agtcggcact 
ggtggccctg 
agcggaggag 
ggtccaggcg 
ggtggctgcg 
ggctttggag 
agttgcccgg 
tcta 



agacttcatg 
cattgggcag 
cccaatcccg 
ccatggcaga 
gaggcaccac 
gtggtggtgg 
accgtgaagc 
gccgtccctg 
tcggtagtgt 
gtcgtggtgg 
ggtgtggctg 
gtgcccaggg 
cttcccagtg 
ccggtgactg 
gcggaggagg 



cctcaggcgt 
gtcacaatgc 
aaccctgccc 
aatagccccg 
cggtccgcgt 
tggccagcac 
cactggccgt 
ggctgaagga 
gagccgttcc 
ccgcggtggt 
tggacacggc 
aggaggaggg 
ccggaagggc 

tgggtgtcgt 



cggcggccgt 



tccaacccag 
ccatggccac 
tctcccagcc 
gcctgggttc 
gctagaggag 
tgtgggggtg 
gggtgtggtg 

gggggtgact 
tggggtggaa 

aagcactgtg 
ggccgtgggc 
gacggctgta 
ggtcgcagtc 
ggccgtggtg 
ggacccggtg 



tccctctctg 
gcccagtgca 
cagccagcct 
ccctgtcagc 
ggtgccgcca 
t^gggtggccc 
gctgtgctga 
gtgaagcccg 
gagggggtgg 
gaggtgtggg 
gtggcggtct 
aagctggcag 
cccggactgg 
ctcacatgcg 
ggcaccgtca 



<210> 159 
<2X1> 278 
<212> DNA 
<213> homo 



sapien 



<400> 159 

gaacccggca caggcaactt tgcccggggt atttaa;^^^^ ^ = = 

tcaaacatct gagcaccaat tccc.Saaa gcacgtJJcQ TtlaT^^^ aaaaaaaaag 
cgcagaatga gaatcactcc taaaataggt faCQ^caraf ^rf ^ agatcattaa 
tccccatgca gaaggaaaca tcacccaS. gaca^cacca tlTr^t caactacccc 
gcagcgctaa Caatggtttt aatgccaacr ^gc^agaa '"'"^^"^ atacccgccg 

<210> 160 
<211> 848 
<212> DNA 
<213> homo sapien 



<400 
gaatccggca 
agccaggagc 

H^ait?.etyag 

gggaatcagg 

gaaaaatccc 

gtccgccacc 

tgacccctat 

cttggcagga 

atcccgtaaa 

tggtggcaat 

agcaatgaag 

catgaaggaa 

cctagagccc 

ggagtcagca 

aactcgag 



160 
cgagccccag 
ttggggaagg 



aggagctcgg 
gaagcgcgcc 



catgaagtca 

tctggtctgg 

acctgtgagt 

gagaaagctc 

agccctatca 

gaacttacca 

Cccatcccta 

ttaaacgagc 

gatcccacag 

tacttacaga 

acaaagccat 



'g©3'G§9't?e*gc 
tcaataccaa 
cgccagttct 
acccggatga 
gccagaagat 
gaagccaaaa 
agctagagga 
tgaccgacca 
gcgcagacca 
tctcagcccc 
acagccctga 
gtccgatatc 




cctgaaaaac 

ggaaaacagc 

agcacaccca 

gaccttagag 

taaagaagac 

ggttctgacc 

cctcatctgg 

cactccaaaa 

gcccactagt 

ggcctgcgac 

cccccccacc 



cgtccagtcc 
aagcctgagt 
cagggtcagc 
gggaagaagc 
ttgttttcca 
tatgctggcc 
aataagaaga 
ccccggctcg 
ccgaaactgc 
gagaaagacc 
tatgggctct 
aaaaaaaaaa 



ccggggagtc 
g^^j^gra ^&.sg^ 
cgaaggccaa 
ggctcttcaa 
cgacctacga 
tgttgccgga 
aggtgccatc 
caaaagaaga 
cgaccttctc 
aacggctgga 
ggatggcagc 
ggcaaggtcc 
gaagggggca 
aaaaaaaaaa 



<210> 161 
<211> 432 
<212> DNA 
<2i3> homo sapien 



1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2114 



60 
120 
180 
240 
278 



60 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

848 
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<400> 161 

gaattcggca cgagggcaga ccaagatccc ggaggaggac ctggaacaga tcaagctgtc 60 

cttgagagag cgaggccggg agccgaccac tcagaggcag ctgatgcagg aacgggcaga 120 

ggaagggaag ggcccaagta aagcacagcg cgggagccta gagcacatga agctgaccct 180 

gcgtgataag gagaaggagg tggaatgtca gcaggagcat atccacgaac tccaggagct 240 

caaagaccag ctggagcagc agctccaggg cctgcacagg aaggtaggcg agaccagccc 3 00 

cctcctgtcc cagcgagagc aggaaatagt ggtcctgcag cagcaacngc aggaagccag 3 60 

ggaacaaggg gagctgaagg agcagtcact tcagagtcaa ctggatgagg cccagagagc 4 20 

cctagcccag ag 4 32 



<210> 162 

<211> 433 

<212> DNA 

<213> homo sapien 



<400> 162 

gatccggcac gagccggagc cgggccgctc ctgcccccgt ccccaagtcc cggtacctcc 60 

ttcaagctgg gagagggctc tagcccccgg ttctgaacac cctggggtrc ccgggtgcag 120 

gccgccacga gcaaacggaa ggcgccgcag gagactctca acgggggaac caccgacatg 180 

ctcacagaac tcgcaaactc tgagaagaac gtgagccaag ctacccacaa gcacaacgct 240 

tacagaaaag cagcatccgt tacagcaaaa tacccacaca aaacaaagag tggagccgaa 3 00 

gctaagaaat tgcctggagt aggaacaaaa attgctgaaa agactgatga gttcttiagca 360 

actggaaaac cacgtaaact ggaaaagatc cggcaggacg atacgagttc atccaccaat 420 

ttcccgactc gag 433 



<210> 163 
<211> 432 
<212> DNA 
<213> homo sapien 



<400> 163 

gaattcggca ccagatgagg ccaacgaggt gacggacagc gcgtacatgg gccccgagag 6 0 

cacctacagt gagtgtgaga cctccacgga cgaggacacc agcaccctgg tgcaccctga 120 

gctgcaacct gaaggggacg cagacagtgc cggcggctcg gccgtgccct ctgagtgcct 180 

ggacgccatg gaggagcccg accacggtgc cctgctgctg ctcccaggca ggcctcaccc 240 

ccatggccag tctgtcatca cggtgatcgg gggcgaggag cactttgagg actacggtga 300 

aggcagtgag gcggagctgt ccccagagac cccatgcaac gggcagctgg gctgcagtga 3L60 

ccccgcttte ctcacgccca gtccgacaaa gcggctctcc agcaagaagg tggcaaggta 420 

cctgcaccag tc 432 



<210> 164 
<211> 395 
<212> DNA 
<213> homo sapien 



<400> 164 

gacacttgaa tcatgggtga cgttaaaaat ttcctgtatg cctggtgtgg caaaaggaag 60 

atgaccccat cctatgaaat tagagcagtg gggaacaaaa acaggcagaa attcatgcgt 120 

gaggttcagg tggaaggtta taaccacact ggcatgggaa attccaccaa taaaaaagac 180 

gcacaaagca atgctgccag agactttgtt aactatttgg ttcgaataaa tgaaanaaag 240, 

agtgaagaag ttccagcttt tggggcagca tctccgcccc cacttactga tactcctgac 300 

actacagcaa atgctgaagg catcttgttg acatcgaata tgactctgat aataaatacc 360 

ggttcctgaa aaaaaaaaaa aaaaaaaaac tcgag 3 95 



9938973A2 I > 



wo 99/38973 



PCT/US99/01642 



84 



<210> 165 
<211> 503 
<212> DNA 
<213> homo saoien 



<400> 165 

gaattcggca ccaggaacgc ccggtgagag gcggaggagc ggcaactacc ccggccgcgc 60 

IZfllt^^"" gctccctccc gccccctcac acaccggcct cagcccgcac cggcagcaga 120 

agatggtgaa agaaacaact tactacgatg tcttgggggt caaacccaac gctactcagg lao 

aagaattgaa aaaggcttat aggaaactgg ccttgaagta ccaccctgat aagaacccaa 240 

atgaaggaga gaagtttaaa cagatctctc aagcttacga agtcctctcc gatgcaaaga 300 

o?^^^oo^" atatgacaaa ggaggagaac aggcaatcaa agagggcgga gcaggcggcg 360 

gttttggccc ccccatggac acccctgata tgttctttgg aggaggagga aggatgcaga 420 

gagaaaggag aggtaaaaat gttgtacatc agctctcagt aaccctagaa gacctata^a 480 
atggtgcaac aagaaaaccg gcc 

^ 503 

<210> 166 
<2ll> 893 
<212> DNA 
<213> homo sapien 

<400> 166 

gaattcggca cgagaggaac ttctcttgac gagaagagag accaaggagg ccaagcaggg 60 

gctgggccag aggtgccaac atggggaaac tgaggctcgg ctcggaaggg tgagagtgS 120 

actacatctc aaaaaaaaaa aaaaaaaaaa aaaagaaaga aaagaaaaga aaaaa^aaal ' 180 

aacggaagta gttgtaggta gtggcatggt ggtatgagtc cgctttctgt tacttataac 240 

ltttllTr^r.t ^""^^^^^^^a ctgaaaccgg gtaacttata aagaaaagga aaaaaagcag 300 

aaaaaaatca. ggaagaagag aaaggaaaag aagacaaata aatgaaattt atgtatcaca 360 

gttctgaagg ctgagacatc ccaggccaag ggcccacact tggcgagggc cttcttgccg 420 

gcggagactc tttgtggagt cctgggacag tgcagaagga tcacgcctcc ctaccg«cc 480 

aagcccagcc ctcagccatg gcatgccccc tggatcaggc cattggcctc ctcgcggcca 540 

ccttccacaa gtactccggc agggagggtg acaagcacac cctgagcaag aaggagctga 600 

aoctaatIL' "^"^^^^^^^ ctcaccattg gctcgaagct gcaggatgct gaaattgcaa 660 

ggctgatgga agacttggac cggaacaagg accaggaggt gaacttccag gagtacgtca 720 

aalllT.ll^. 99ccttggct Ctgatccaca atgaagccct caagggctga aaataaatag 780 

Ilaa^aaatt ^rr-^^'" ^ggggtcctc tctgagtcaa atccagtggt gggtaattgt 840 

acaataaatt tttuttggtc aaatctaaaa aaaaaaaaaa aaaaaaactc gag 393 

<2i'0> 167 
<211> 549 
<212> DNA 
<213> homo sapien 

<400> 167 

Ittmt^''^ cgagcccaga tcccgaggtc cgacagcgcc cggcccagat ccccacacct 6 0 

ftZt^^"^ agccgagagc cagccggccg gcgcactccg actccgagca gtctct^tcc 120 

accoace^r ^ccccgcgcc ctctccogga cccccgcccc gcgggcagcg ctgccaaccc 180 

?ac?cca«o ^^^^'^'^^^3'^ cccagcggcg cgccacccgc agcggggcgc aggccagctc 240 

ccgcccaccc gcatcacccg gctgcaggag aaggaggacc tgcaggagct 300 

lttlntr.''r.f'' "^gcggtcc acatcgaccg tgtgcgctcg ccggaaacgg agaacgcagg 360 

alcllllrln ^^""^"^^^ agcctgaaga ggtggccagc cgcgaggtgt ccggcatcaa 420 

gaggccgagc tcggggatgc ccgcaagacc cttgactcag tagccaagga 480 

Icgcfataf "^^^^^S^ agctgagcaa agtgcgtgaa gagtttaagg agctgaaSc 540 

549 
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<210> 168 
<211> 547 
<212> DNA 
<213> homo sapien 

<400> 168 

gaattcggca cgagacggcg gcaggggccg aagcggcggc ggaggtggcg gcgacggaga 60 
tcaaaatgga ggaagagagc ggcgcgcccg gcgtgccgag cggcaacggg gctccgggcc 120 
ccaagggcga aggagaacga cccgcccaga atgagaagag gaaggagaaa aacataaaaa 180 
gaggaggcaa ccgctttgag ccatatgcca atccaactaa aagatacaga gccttcatta 240 
caaacatacc tttcgatgtg aaatggcagt cacttaaaga cctggttaaa gaaaaagttg 300 
gcgaggcaac atacgtggag ctcttaacgg acgctgaagg aaagtcaagg ggacgtgctg 360 
tcgttgaatt caagatggaa gagagcatga aaaaagctgc ggaagtccca aacaagcaca 420 
gcccgagcgg aagaccactg aaagtcaaag aagatcctga tggtgaacat gccaggagag 4 80 

caacgcaaaa ggccggaaga cttggaagca cagtactcgc agcaaatctg gatcataaag 540 
tcggctg 

547 

<210> 169 
<211> 547 
<212> DNA 
<213> homo sapien 

<400> 169 

gaatccggca ccaggagtcc gactgcgctc gctgcccagc gccgcacccg gaagacgagg 60 

ctcgccgtgg gagccctgct ggtctgcgcc gccccggggc cgtgtctggc tgtccctgat 120 

aaaactgtga gatggtgcgc agcgccggag cacgaggcca ctaagtgcca gagttcccgc 130 

gaccacatga aaagcgtcat tccacccgac ggtcccagtg tcgctcgtgt gaagaaagcc 240 

tcctaccccg accgcaccag ggccaccgcg gcaaacgaag cggatgctgt gacactggac 3 00 

gcaggtttgg tgtatgatgc ttacccggcc cccaacaacc cgaagcctgt ggtggcagag 360 

ttccacgggt caaaagagga tccacagact tcctactacg ctgccgctgt ggcgaagaag 420 

gatagtggct cccagatgaa ccagctccga ggcaagaagt cccgccacac gggcctaggc 480 

aggtccgctg ggtggaacat ccccacaggc Lcactccact gcgacttacc cgagccacgt 540 



aaacctc 



<210> 170 
<211> 838 
<212> DNA 
<213> homo sapien 



547 



<400> 170 

gaatccggca ccagaggagc tcggcccgcg ccgcgccacg aCgtccgggg agtcagccag 60 
gagcttgggg aagggaagcg cgcccccggg gccggtcccg gagggcccga cccgcatcta 120 
cagcatgagg ctctgcccgt tcgccgagag gacgcgccca gccccgaagg ccaagggaac 



180 



caggcacgaa gtcaccaaca tcaacccgaa aaataagcct gagtggttct tcaagaaaaa 24 0 



300 



cccccccggc ccggcgccag ccccggaaaa cagccagggc cagccgaccc acgagcctgc 
caccacccgc gagcacctgg acgaagcata cccagggaag aagccgtcgc cggacgaccc 360 
ccacgagaaa gcttgccaga agatgaccct agagctgttc tctaaggcgc cacccccggc 420 
aggaagccct attagaagcc aaaacaaaga agaccacgac ggcccaaaag aagaatcccg 



480 



taaagaatct accaagctag aggaggctcc gactaataag aagacgacct ccctcggtgg 540 

caatcccacc cccatgaccg actaccccac ccggccctgg cccgaacggc cggaagcaac 600 

gaagccaaat gagtgcgtag accacacccc aaaaccgaaa ctgcggatgg cagccatgaa 660 

ggaagacccc acagccccag ccccgcccac Cagtgagaaa gactggcaag gttccccaga 720 

gccccaccta cagaacagcc ccgaggcccg cgaccacggg ctccgaaggg ggcaggagcc 780 

agcaataaag ccacgcccga cattttcctt cactaaaaaa aaaaaaaaaa aacccgag 838 



9' 
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<210> 171 
<211> 547 
<212> DNA 
<213> homo sapien 



PCT/US99/0 1 642 



<400> 171 



gaatccggca ccagcgggac tcgggccgca gcccttgcct gtgqacCQcc aca^^^-o.^ 
cccgacaacg cagacctccg tgaagacccc gaccggcaag acSc«c^c Taltl^fl 
tT.::tltr ^^^^^^^^^^ acgtcaaggc aaagfcccal g^^J^JgL^ iT.ltlTa 
tgaccagcag aggccgatct tcgccggaaa acagccggaa gatgggcgca ccctaccra! 
aatccccara 1^^^^^^' ccaccctgca cccggtgccc Jgnfc^^ag gcgggatgc^ 
aatccccgtg aagacaccca ctggcaagac caccaccccc gaggtcgagc Iclaztlll^ 
caccgagaac gccaaagcaa agatccagga caaggaagqc Itlcl-rtf^ ccagtgacac 
gtcgatctcc gccggaaagc agccggaja cggggS^c c'gtc^Sc" tlZlTcTct 
gaaagagcct accc.gcacc cggtgccccg ccccagaggc gg^acgL^: c^^^tga" 



<210> 172 
<2il> 608 
<212> DNA 
<213> homo sapien 

<400> 172 



cacccc?!tc ^"3^3^^" ccccccccga ggcccgcgca ccccccctca ecagcctgtc 
ro^or^ cacaacggtg ccccgccacg ccagcgcaac ccccaaggc- caccgaac^c 

laTr-f f^"" ccccacggcg gccagcgccc gcgcaagcc. goagcgacc^ gocgccgcca 
tgacccctgc gcccccggct accacggccc cggccccaca ggccgcc^al q^a^rra^!^ 
gggccgccgc gatcacacag ggggcgagca ccgcgaaagg ILa^rqc-q Itctlltt^ 
ggacccacgg ctgccacacg ggggccagcg cc|gccccj? ccctglTacl nqqccccqq 

Sacc^c^qq ""-S^" . -"-"5-- ccaggacgL taccccc^gj agatcgtg^ 
ccaccgccgg gcaggccaca cggggccgcg acgcgaagcc cgcgccc'--d qqcaccrroo 
alcS::!: -5gccagg.g gccggtgcca actgcgcgag cgclg^af llTct^llti 
agaglotc ^"^^"^"^'^^ acccccacac ggggcaatgc ccgcgcgcc cacacLcac 



<210> 173 
<2ll> 543 
<212> DNA 
<2l3> homo sapien 

<400> 173 



?cqc'tc!ca f"^^^^"" tccgccagca gggcctggcc tcctacgac- acgcgcgccg 
^^^^r ^ gctgaggacc cgctcgaggc ccggaccacc ccccccgaga cctacaacc? 
gccccgggag ggcaccagga gcccccgtga gqc-ccccrac nr-rr^^^ cccacaaccc 

^ -a-ya yyc-cccgag gcggagccca cccqqcqcta 
cctccacggc acgggccccg cggccggtgc ccacctgccc ggttccaqg^ aqacactaao 
catccaccag gcccccaaga aagggccgcc gagtgccgag icggcccgc- cqccqcroa! 
^gaa'qS'?: ccccgccgga cccggcgLg" Lggaa:^; gaccgcS 

Cgaagccgcg cggaagggcc ccgtggggcc cgaaccgcac oaccgcccq- c-tcqqcraa 
SgaaS:: ^Llf""" g^^accccca caccgagcag accac^ccq^ crccSgS 
cacgaagaag gaaccgatcc ccaccgagga ggccccgcgg ccgcggatgc ccagctggcc 



<210> 174 
<211> 548 
<212> DNA 



60 
120 
180 
240 
300 
360 
420 
480 
540 
547 



60 
120 
180 
240 
300 
360 
420 
480 
540 
543 
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<213> homo sapien 
<400> 174 

gaatccggca cgagaaatgg cggcaggggt cgaagcggcg gcggaggcgg cggcgacgga 
gancaaaacg gaggaagaga gcggcgcgcc cggcgtgccg agcgglaacl gg^c^ccSg 
ccccaagggc gaaggagaac gacccgctca gaacgagaag aggaaggagf faaacatS! 
aagaggaggc aatcgctttg agccatacgc caatccLct aaaagS^ g^gcctcc^t 
IT^Totaalt tgaaatggca gtcactcaaa gacc^ggtta aajaala^gt 

Jf^'^^^^" ""^^^^ agctctcaat ggacgctgaa ggaaagtcaa ggggatgtL 

laalclalat ""^^^^^^ aagagagcac gaaaaaagct gcggaagccc calLaagJa 
tagcctgagc ggaagaccac cgaaagtcaa agaagaccct gatggcgaac acgccaoaaa 
llTsllir ^'^^'^^^'^ ccacgaccgg tggga.gggc acgggaL:g gtlgcSaJI 

<210> 17S 
<211> 604 
<212> DMA 
<213> homo sapien 

<400> 175 

gaactcggca ccagaggacc cccaggacac gcccaccgtc cacaccatcg agqaqattaa 
gggcccgacc ccagcccatg accagctcaa gtccaccctg ccggacgccg atagggagca 

glclccgg" lTci:iT'=: ccagaggacc gc^^agjgc! • Jcc^^^^I^ J 

Itirj: 39<:aacccct acaccaccgc caccccgcaa atcaccaacc ccaagtggga 

gaaggtgcag cagccggcgc caaaacggga ccatgccccc ccggar age aaaacalSa 
gcagtccaac gagcacctgc gccgccagct cgccagccag gcSa^ "^g tggogcc^tg 
gacccagacc aagacggagg agatcgggcg cacccccact gagacgaaci gSccccggI 
Igacctacca ITJ""""^^ agcagtatga acgcagcacc gcggaLacI Igcccaacct 
^t^r-tln.^ gagcagcagc accagctcat: ccaggaggcc ctcatctccg acaacaagca 
caccaactat accatggagc acatccgcgt gggctgggag cagccgccci ccaccac^gc 

<210> 176 
<211> 486 
<:2i2> DNA 
<213> homo sapien 

<400> 176 

f^!^^^^^*"^ ccagccaagc tcaccattga acccacgccg tccaatgtcg cagaggggaa 
ggaggccccc ctacccgccc acaacctgcc ccagaatcgt attggctaca gctgqcf^aa 
taccc^::^" S-^as-ggca acagtctaat: tgtaggatat gcafcagg^: Saac^ajc 
ccaoaaca?! fr^"'"" gtggtcgaga gacaatatac cccaatgcat ccctgctgic 

acccagaacg acacaggact ctatacccca caagccataa agtc!gatct 
cJccagcI-c IIT.T""^ ^acagtrcca tgtatacccg gagccgccca agccctccat 
coaooftrr! ccgtggagaa caaggatgct gcggccccca cctgcgaacc 

cISgc ^ aacacaacct acccgcggrg ggtaaacggc cagagcctcc cgg^cagtcc 

<210> 177 
<211> 387 
<212> DNA 
<213> homo sapien 



60 
120 
180 
240 
300 
360 
420 
480 
540 
548 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
604 



60 
120 
180 
240 
300 
360 
420 
480 
486 



<400> 177 

gaattcggca ccagggacag cagaccagac agccacagc 



a gccttgacaa aacgctcctg 



60 
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gaactcaagc ccctccccac agaggaggac agagcagaca gcagagacca tggagcctcc 
^irfr""^^" ccccacagat ggcgcacccc ccggcagagg ctcccgctca cagccccact 
^^"^"^^^""^ tggaacccgc ccaccaccgc caagctcact accgaaccca cgccgcccaa 
tgtcgcagag gggaaggagg cgcttctact: tgtccacaat ccgccccagc atctctctgg 
ctacagccgg tacaaaggng aaagagtgga tggcaaccgt caaatcacag gatatqcaac 
aggaactcaa caagctaccc cagggcc cn-yudac 

<210> 178 
<211> 440 
<212> DNA 
<213> homo sapien 

<400> 178 

lllllt^r^t cagaaaaaca aggaatccag ccagacccta gaaaatgaga 

aaaacacctc accgagccag atatcaacaa aggatggtga accaaaaatg cctcaggagg 
aagtaaccaa aatgaacccg ccaaatcagc aaacccaaga agaaccccct agagc^Lca 
taocaaaacr f!"3"9aa gaagagaaag atgatttgga agagaggcct acgaaccaat 
lllttttt,r.l "^^^^99^^^^ atcgggaacc accgccagga tgttacagat gcccaaacaa 
aao^aaaacl o''^?"''^"' gaaatgaaga acctcaaaaa gtgtgcgagt gaaccggaag 
aagaaaagca gcagttagcc aaggaaaaaa ctaaggcgga accagaaata cgaaaggaac 
acccggagaa aacacaaggc <=ayaai. 

<:210> 179 
<211> 443 
-c212> DNA 
<213> homo sapien 

<400> 179 

^Itllt^^''^ ccagcggggg gccacggcgg cggccacggc ggcgccctga ccgcgcccga 
cgggccgccg gcgggcaacg agaagccaac catgcagaac ctcaacgacc gcctggcc^c 
ctacctggac aaggcgcgcg ccctggaggc ggccaacggc gagccagagg tgaaganccg 
cgactggtac cagaagcagg ggcctgggcc ctcccgcgac tacagcLcf accac^cgac 
cacccaggac ctgcgggaca agacccctgg Cgccaccacc gagaacccca ggaccgccct 
llrr^l':^^" ^^^S^^^S"^^ cggccgcaga cgacttccga accaagttcg agacggaaca 
^accctool^ f-g-g'^g-gg aggccgacat caacggcccg cgcagggtgc tigajgagct 
gaccctggcc aggaccgacc egg 

<210> 180 
<211> 403 
<212> DNA 
<213> homo sapien 

<400> 180 

caaa^!!^^^ cgaggccacg agagccgact ccaacgtccc cacgaagaac aaccagacaa 
ccJaa?™ ^^ggatcaag gctgccgtcc caagcaccaa attcrgctcg gacaatggag 
aata«J^^r "^^^^""^^ agccacctag gccggcccga tggcgtgccc acgcccgaca 
Staaao!! ^^^^^^^^^^ gccgcagaac tcagatctct gccgggcaag gatgctccgt 
tcctgaagga ccgcgtaggc ccagaagcgg agaaagcctg tgccaaccca gctgctgagt 
cctc^f g^^ggagaac ccccgctttc acgcggagga agaagggaag ggaaaag^cg 
cctctgggaa caaggttaaa gccgagccag ccaaaacaga age 

<210> 131 
<211> 493 
<212> DNA 
<2l3> homo saoien 



120 
180 
240 
300 
360 
387 



60 
120 
180 
240 
300 
360 
420 
440 



60 
120 
180 
240 
300 
360 
420 
443 



60 
120 
180 
240 
300 
360 
403 
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<400> 181 

gaatccggca ccagcagagg tctccagagc cttctctctc ctgtgcaaaa cggcaactct 

taaggaaaaa cccaccgcac cagttgcgga agaagaggca acagttccaa acaataagac x^u 

cactgtagcg ggcgccggac aagttggcac ggcgCgtgct accagcatcc cgggaaagtc 180 

cctggccgac gaactcgccc ttgcggatgc tttggaagat aagctcaaag gagaaatgat 240 

ggatctgcag cacgggagct cacttcttca gacacctaaa attgcggcag ataaagacca 300 

Ctctgcgacc gccaactcca agattgtagt ggcaactgca ggagtccgcc agcaagaagg 360 

ggagagccgg cccaatctgg tgcagagaaa tgttaatgtc tccaaattca Ctattcctca 420 

gatcgtcaag Cacagtcctg attgcaccat aatcgtggtc tccaacccag cggacattct 480 



tacgtatgtt acc 

<210> 182 
<211> 209 
<212> PRT 
<2l3> homo sapien 

<400> 182 

Ala Phe Ser Ser Asn Pro Lys Val Gin Val Glu Ala lie Glu Gly Gly 

^ 5 10 " 15 

Ala Leu Gin Lys Leu Leu Val He Leu Ala Thr Glu Gin Pro Leu Thr 

20 25 30 

Ala Lys Lys Lys Val Leu Phe Ala Leu Cys Ser Leu Leu Arg His Phe 

35 40 45 

Pro Tyr Ala Gin Arg Gin Phe Leu Lys Leu Gly Gly Leu Gin Val Leu 

50 55 60 

Arg Thr Leu Val Gin Glu Lys Gly Thr Glu Val Leu Ala Val Arg Val 

70 75 80 

Val Thr Leu Leu Tyr Asp Leu Val Thr Glu Lys Met Phe Ala Glu Glu 

35 90 95 

Glu Ala Glu Leu Thr Gin Glu Met Ser Pro Glu Lys Leu Gin Gin Tyr 

100 105 110 

Arg Gin Val His Leu Leu Pro Gly Leu Trp Glu Gin Gly Trp Cys Glu 
115 120 .... 125 . 

He Thr Ala His Leu Leu Ala Leu Pro Glu His Asp Ala Arg Glu Lys 
130 135 3^4Q 

Val Leu Gin Thr Leu Gly Val Leu Leu Thr Thr Cys Arg Asp Arg Tyr 

l^^ 160 
Arg Gin Asp Pro Gin Leu Gly Arg Thr Leu Ala Ser Leu Gin Ala Glu 

165 170 175 

Tyr Gin Val Leu Ala Ser Leu Glu. Leu Gin Asp Gly Glu Asp Glu Gly 

180 185 -i^gQ 

Tyr Phe Gin Glu Leu Leu Gly Ser Val Asn Ser Leu Leu Lys Glu Leu 
195 200 205 

Arg 



60 
120 



493 



<210> 183 
<211> 255 
<212> PRT 
<213> homo sapien 

<400> 183 

Met Ala Ala Gly Val Glu Ala Ala Ala Glu Val Ala Ala Thr Glu Pro 



wo 99/38973 

PCT/US99/0I642 

90 

Lys Mec Glu Glu Glu Ser Gly Ala P.o Cys Val Pro Ser Gly Asn Gly 
Ala Pro Gly Pro Lys Gly Glu Glu l^g Pro Thr Gin Asn gL Lys Arg 
Lys Glu Lys Asn lie Lys Arg Gly Gly Asn Arg Phe al Pro Tyr Ser 
Asn Pro Thr Lys Arg Tyr Arg Ala PHe lie Thr Isn He Pro P.e Asp 
val Lys Trp Gin Ser Leu Lys Asp Leu Val Lys Glu Lys Val Gly gL 
val Thr ^r Val Glu Leu Leu Mec Asp IL Glu Gly Lys Ser I^g Gly 
cys Ala val Val Glu P.e Lys Mec oil Glu Ser Mec Lys Jys Ala Ala 
Olu val L.U Asn Lys His Ser Leu Ser Gly Arg Pro ^eu Lys Val Lys 

Glu Asp Pro Asp Gly Glu Kis Ala Arg Arq Ala M^^ rin r 

145 j^5Q ^ ^ Gin Lys Ala Gly 

A.g Leu Gl^ ser Thr Val Phe Val Ala Asn llu Asp Tyr Lys Val Gly 
Trp Lys Lys Leu Lys Glu Val P.e Ser Me'c Ala Gly Val Val ill Arg 
Ala ASP lie Leu Glu Asp Lys Asp G^y Lys Ser Arg Gly HI ply He 

Val Thr Phe Glu Gin Ser He Glu A^a Val r-ir, r?^ 

. 210 Ser Mec Phe 

2 2 0 

Asn Gly Gin Leu Leu Phe Asp Arg Pro Mec His Val Lys Mec Asp Glu 
Arg Ala Leu Pro Lys Gly Asp Phe Phe Pro Pro Glu Arg His Ser 

250 255 

<210> 184 
<2ll> 188 

<212> PRT : 
<213> Homo sapien 

<400> 184 

Leu S.r Glry Ser Cys He Arg Arg Glu Gin Thr Pro Glu Lys Glu Lys 
Gin val val Leu Phe Glu Glu Ala.Ser Trp Thr Cys Thr Pro IL Cys 
Oly ASP Glu Pro Arg Thr Val lie Leu Leu Ser Ser Mec Leu Ala Asp 

His Arg Leu Lys Leu Glu Asp i^Lys Asp Arg Leu lis Ser Gly Glu 

6 0 

His Leu Asn Pro Asp Gin Leu Glu Ala Val Glu Lys Tyr Glu Glu Val 
Leu His Asn Leu Glu Phe Ala Lys Glu Leu Gin Lys Thr Phe Ser G^y 
Leu ser Leu Asp Leu Leu Lys Ala Gin Lys Lys Ala Gin Arg "g Glu 
His Mec Leu Lys Leu Glu Ala Glu lyl Lys Lys Leu Arg T^.r He Leu 
Cln val Gin Tyr Val Leu Gin Asn Leu Thr Gin Glu Jfs Val Gin Lys 



m 
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Asp Phe Lys Gly Gly Leu Asn Gly Ala Val Tyr Leu Pro Ser Lys Glu 

150 155 160 

Leu Asp Tyr Leu He Lys Phe Ser Lys Leu Thr Cys Pro Glu Arg Asn 

165 170 175 

Glu Ser Leu Arg Gin Thr Leu Glu Gly Ser Thr Val 

180 185 

<210> 185 
<211> 746 
<212> PRT 
<213> Homo sapien 

<400> 185 

Asp Lys His Leu Lys Asp Leu Leu Ser Lys Leu Leu Asn Ser Gly Tyr 

1-5 10 15 

Phe Glu Ser He Pro Val Pro Lys Asn Ala Lys Glu Lys Glu Val Pro 

20 25 30 

Leu Glu Glu Glu Met Leu He Gin Ser Glu Lys Lys Thr Gin Leu Ser 

35 40 45 * 

Lys Thr Glu Ser Val Lys Glu Ser Glu Ser Leu Met Glu Phe Ala Gin 

50 55 60 

Pro Glu He Gin Pro Gin Glu Phe Leu Asn Arg Arg Tyr Met Thr Glu 

70 75 80 

Val Asp Tyr Ser Asn Lys Gin Gly Glu Glu Gin Pro Trp Glu Ala Asp 

85 90 95 

Tyr Ala Arg Lys Pro Asn Leu Pro Lys Arg Trp Asp Met Leu Thr Glu 

100 105 • 110 

Pro Asp Gly Gin Glu Lys Lys Gin Glu Ser Phe Lys Ser Trp Glu Ala 

115 120 125 

Ser Gly Lys His Gin Glu Val Ser Lys Pro Ala Val Ser Leu Glu Gin 

1^0 135 140 

Arg Lys Gin Asp Thr Ser Lys Leu Arg Ser Thr Leu Pro Glu Glu Gin 
^"^^ 150 155 160 

Lys Lys Gin Glu He Ser Lys Ser Lys Pro Ser Pro Ser Gin Trp Lys 

165 170 175 

Gin Asp Thr Pro Lys Ser Lys Ala Gly Tyr Val Gin Glu Glu Gin Lys 

180 185 190 

Lys Gin Glu Thr Pro Lys Leu Trp Pro Val Gin Leu Gin Lys Glu Gin 

1^5 200 205 

Asp Pro Lys Lys Gin Thr Pro Lys. Ser Trp Thr Pro Ser Met Gin Ser 

210 215 220 

Glu Gin Asn Thr Thr Lys Ser Trp Thr Thr Pro Met Cys Glu Glu Gin 

230 235 240 

Asp Ser Lys Gin Pro Glu Thr Pro Lys Ser Trp Glu Asn Asn Val Glu 

245 250 255 

Ser Gin Lys His Ser Leu Thr Ser Gin Ser Gin He Ser Pro Lys Ser 

260 265 270 

Trp Gly Val Ala Thr Ala Ser Leu He Pro Asn Asp Gin Leu Leu Pro 

275 280 285 

Arg Lys Leu Asn Thr Glu Pro Lys Asp Val Pro Lys Pro Val His Gin 

290 295 300 

Pro Val Gly Ser Ser Ser Thr Leu Pro Lys Asp Pro Val Leu Arcr Lvs 

310 315 320 

Glu Lys Leu Gin Asp Leu Met Thr Gin He Gin Gly Thr Cys Asn Phe 

325 330 335 
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Mec Gin Glu Ser Val Leu Asp Phe Asp Lys Pro Ser Ser Ai a lie Pro 

340 ' 345 
Thr Ser Gin Pro Pro Ser Ala Thr Pro Gly Ser Pro Val Ala Ser Lys 

355 360 365 

Glu Gin Asn Leu Ser Ser Gin Ser Asp Phe Leu Gin Glu Pro Leu Gin 

370 375 
Val Phe Asn Val Asn Ala Pro Leu Pro Pro Arg Lys Glu Gin Glu He 

390 395 

Lys Glu Ser Pro Tyr Ser Pro Gly Tyr Asn Gin Ser Phe Thr Thr Ala 

405 410 
Ser Thr Gin Thr Pro Pro Gin Cys Gin Leu Pro Ser He His Val Glu 

420 425 430 

Gin Thr Val His Ser Gin Glu Thr Ala Ala Asn Tyr His Pro Asp Glv 
435 440 

Thr He G.ln Val Ser Asn Gly Ser Leu Ala Phe Tyr Pro Ala Gin Th- 
450 455 

Asn Val Phe Pro Arg Pro Thr Gin Pro Phe Val Asn Ser Arg Gly Ser 

^"^0 475 430 

Val Arg Gly Cys Thr Arg Gly Gly Arg Leu He Thr Asn -Ser Tyr Arg 

435 490 
Ser Pro Gly Gly Tyr Lys Gly Pha Asp Thr Tyr Arg Glv Leu Pro Se'- 

500 505 ' 510 

He Ser Asn Gly Asn Tyr Ser Gin Leu Gin Phe Gin Ala Arg Glu Tyr 

515 520 525 

Ser Gly Ala Pro Tyr Ser Gin Arg Asp Asn Phe Gin Gin Cys Tvr Lvs 

530 535 24 0 " 

Arg Gly Gly Thr Ser Gly Gly Pro Arg Ala Asn Ser Arg Ala Gly Tro 
^■^^ 550 555 -gg 

Ser Asp Ser Ser Gin Val Ser Ser Pro Glu Arg Asp Asn Glu Thr Phe 

565 570 
Asn Ser Gly Asp Ser Gly Gin Gly Asp Ser Arg Ser Mec Thr Pro Val 

580 585 590 

Asp Val Pro Val Thr Asn Pro Ala Ala Thr Ha Leu Pro Val His Val 

595 600 605 - 

Tyr Pro Leu Pro Gin Gin Mec Arg Val Ala Phe Ser Ala Ala Arq Thr 

515 620 
Ser Asn Leu Ala Pro Gly Thr Leu Asp Gin Pro He Val Phe Asp Leu 

, "0 635 640 

Leu Leu Asn Asn Leu Gly Glu Thr Phe Asp Leu Gin Leu Gly Arg Phe 

1. n r, , 655 

Asn Cys Pro Val Asn Gly Thr Tyr Val Phe He Phe His Mec Leu Lys 

660 665 
Leu Ala Val Asn Val Pro Leu Tyr Val Asn Lsu Mec Lys Asn Glu Glu 

675 680 635 

Val Leu Val Ser Ala Tyr Ala Asn Asp Gly Ala Pro Aso His Glu Thr 

690 695 700 " 

Ala Ser Asn His Ala He Leu Gin Leu Phe Gin Gly Asp Gin He Trp 

715 720 
Leu Arg Leu His Arg Gly Ala lie Tyr Gly Ser Ser Trp Lys Tyr Ser 

725 730 
Thr Phe Ser Gly Tyr Leu Leu Tyr Gin Asp 

740 745 

<210> 186 
<:211> 705 
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<212> PRT 

<213> Homo sapien 

<400> 186 

Ala Leu Leu Asn Val Arg Gin Pro Pro Ser Thr Thr Thr Phe Val Leu 

^5 10 15 

Asn Gin lie Asn His Leu Pro Pro Leu Gly Ser Thr lie Val Met Thr 

20 25 30 

Lys Thr Pro Pro Val Thr Thr Asn Arg Gin Thr He Thr Leu Thr Lys 

35 40 45 

Phe He Gin Thr Thr Ala Ser Thr Arg Pro Ser Val Ser Ala Pro Thr 

55 so 
val Arg Asn Ala Met Thr Ser Ala Pro Ser Lys Asp Gin Val Gin Leu 
" ■'O 75 ao 

Lys Asp Leu Leu Lys Asn Asn Ser Leu Asn Glu Leu Met Lys Leu Lys 

85 90 
Pro Pro Ala Asn He Ala Gin Pro Val Ala Thr Ala Ala Thr Asp Val 

100 105- 110 

Ser Asn Gly Thr Val Lys Lys Glu Ser Ser Asn Lys Glu Gly Ala Arg 

115 120 5^25 

Met Trp He Asn Asp Met Lys Met Arg Ser Phe Ser Pro Thr Met Lvs 
130 135 j^4Q 

Val Pro Val Val Lys Glu Asp Asp Glu Pro Glu Glu Glu Aso Glu Glu 

150 155 ' 

Glu Met Gly His Ala Glu Thr Tyr Ala Glu Tyr Met Pro He Lys Leu 

1S5 170 
Lys Ha Gly Leu Arg His Pro Asp Ala Val Val Glu Thr Ser Se- Leu 

180 185 190 

Ser Ser Val Thr Pro Pro Asp Val Trp Tyr Lys Thr Ser He Ser Glu 

195 200 205 

Glu Thr He Asp Asn Gly Trp Leu Sar Ala Leu Gin Leu. Glu Ala He 

210 215 220 

Thr Tyr Ala Ala Gin Gin His Glu Thr Phe Leu Pro Asn Gly Asp Arg 

2 0 235 ' 24 

Ala Gly Phe Leu He Gly Asp Gly Ala Gly Val Gly Lys Gly Arg Thr 

245 250 255 

He Ala Gly . He He Tyr Glu Asn Tyr Leu Leu Ser Arg Lys Arg Ala 

. 260 265 270 

Leu Trp Phe Ser Val Ser Asn Asp Leu Lys Tyr Asp Ala Glu Arg Asp 

275 280 285 

Leu Arg Asp He Gly Ala Lys Asn- He Leu Val His Ser Leu Asn Lys 

290 295 300 

Phe Lys Tyr Gly Lys He Ser Ser Lys His Asn Glv Ser Val Lys Lvs 
305 3x0 3x5 ' -f J 

Gly Val He Phe Ala Thr Tyr Ser Ser Leu He Gly Glu Ser Gin Ser 

325 330 335 

Gly Gly Lys Tyr Lys Thr Arg Leu Lys Gin Leu Leu His Trp Cvs Glv 

340 345 350 

Asp Asp Phe Asp Gly Val He Val Phe Asp Glu Cys His Lys Ala Lys 

355 360 365 

Asn Leu Cys Pro Val Gly Ser Ser Lys Pro Thr Lys Thr Gly Leu Ala 

370 375 380 

Val Leu Glu Leu Gin Asn Lys Leu Pro Lys Ala Arg Val Val Tyr Ala 
385 390 395 

Ser Ala Thr Gly Ala Ser Glu Pro Arg Asn Met Ala Tyr Met Asn Arg 
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405 4;i^Q 
Leu Gly lie Trp Gly Glu Gly Thr P.o Phe Arg Glu Phe Ser Isl Phe 



425 



He Gin Ala Val Glu Arg Arg Gly v'al Gly Ala Met Glu "e Val Ala 

445 

ritic i.ys i.eu Arg Gly Met Tvr 11^^ a^^ 

450 4 = c: 

460 

He Glu Glu Val Leu 

470 



Met ASP Met Lys Leu Arg Gly Met Tyr lie Ala Arg cln Leu Ser Phe 

4d5 

Thr Gly val Thr Phe Lys He Glu Glu Val Leu Leu Ser Gin Ser Tyr 

470 475 
val Lys Met Tyr Asn Lys Ala Val Lys Leu Trp Val He Ala Arg Glu 

4 8 5 4 90 Q 

Arg Phe Gin Gin Ala Ala Asp Leu He Asp Ala Glu Gin Arg Met Lys 

3UU 505 
Lys ser Met Trp Gly Gin Phe Trp Ser Ala His Gin Arg P^e Phe Lys 

52 0 5 2 5 

Tyr Leu Cys He Ala Ser Lys Val Lys Arg Val Val Gin Leu Ala Arg 

Glu Glu He Lys Asn Gly Lys Cys Val Val He Gly Leu Gin Ser Thr 

55 5 

Gly Glu Ala Arg Thr Leu Glu Ala Leu Glu Glu Gly Gly Gly Glu Leu 

5 6 D 57 0 

Asn ASP Phe Val Ser Thr Ala Lys Gly Val Leu Gin Ser Leu lH Glu 

Lys Hxs Phe Pro Ala Pro Asp Arg Lys Lys Leu Tyr Ser Leu Leu Glv 

600 

He Asp Leu Thr Ala Pro Ser As-^ Asn 9^=^t- c^^r- u.-^ n 

^ : -^^^ Ser Pro Arg Asp Ser Pre 

62 0 

cys Lys Glu Asn Lys He Lys Lys Arg Lys Gly Glu Glu Ha Thr Arg 



Asp ASP ser Gly Ser Glu Ser Asp Ala S^^ Asp Asn Glu Glu III Asp 

Ser 
675 
Leu . 

690 iTQc; 

700 



665 



Tyr Glu Ser Ser Lys Asn Met Ser S^; Gly Asp Asp Asp -"Isp Phe Asn 



630 



Pro Phe Leu Asp Glu Ser Asn Glu Asp Asp Glu Asn Asp Pro Trp Leu 



He 
705 



<210> 187 
<211> 595 
<212> PRT 
<213> Homo sapien 



<400> 187 

Glu Ser Pro Arg Kis Arg Gly Glu Gly Gly Gly Glu Trp Gly Pro Gly 

_ ^ 10 ^cr 

val Pro Arg Glu Arg Arg Glu Ser Ala Gly Glu Trp Gly Ala Aso Th. 

Pro Lys Glu Gly Gly Glu Ser Ala GW Glu Trp Gly Ala Glu Val Pro 

4 0 

Arg Gly Arg Gly Glu Gly Ala Gly Glu Trp Gly Pro lip Thr Pro Lys 

^ ^ 60 
Glu Arg Gly Gin Gly Val Arg Glu Trp Gly Pro Glu He Pro Gin Glu 
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65 70 75 80 

His Gly Glu Ala Thr Arg Asp Trp Ala Leu Glu Ser Pro Arg Ala Leu 

85 90 95 

Gly Glu Asp Ala Arg Glu Leu Gly Ser Ser Pro His Asp Arg Gly Ala 

100 105 110 

Ser Pro Arg Asp Leu Ser Gly Glu Ser Pro Cys Thr Gin Arg Ser Gly 

115 120 125 

Leu Leu Pro Glu Arg Arg Gly Asp Ser Pro Trp Pro Pro Trp Pro Ser 

130 135 140 

Pro Gin Glu Arg Asp Ala Gly Thr Arg Asp Arg Glu Glu Ser Pro Arg 
145 150 155 160 

Asp Trp Gly Gly Ala Glu Ser Pro Arg Gly Trp Glu Ala Gly Pro Arg 

165 170 175 

Glu Trp Gly Pro Ser Pro Ser Gly His Gly Asp Gly Pro Arg Arg Arg 

180 185 190 

Pro Arg Lys Arg Arg Gly Arg Lys Gly Arg Mec Gly Arg Gin His Glu 

195 200 205 

Ala Ala Ala Thr Ala Ala Thr Ala Ala. Thr Ala Thr Gly Gly Thr Ala 

210 215 220 

Glu Glu Ala Gly Ala Ser Ala Pro Glu Ser Gin Ala Gly Gly Gly Pro 
225 230 235 * 240 

Arg Gly Arg Ala Arg Gly Pro Arg Gin Gin Gly Arg Arg Arg His Gly 

245 250 255 

Thr Gin Arg Arg Arg Gly Pro Pro Gin Ala Arg Glu Glu Gly Pro Arg 

260 265 270 

Asp Ala Thr Thr He Leu Gly Leu Gly Thr Pro Ser Gly Glu Gin Arg 

275 280 285 

Ala Asp Gin Ser Gin Ala Leu Pro Ala Leu Ala Gly Ala Ala Ala Ala 

290 295 300 

His Ala His Ala He Pro Gly Ala Gly Pro Ala Ala Ala Pro Val Gly 
305 310 315 320 

Gly Arg Gly Arg Arg Gly Gly Trp Arg Gly Gly Arg Arg Gly Gly Ser 

325 330 335 

Ala Gly Ala Gly Gly Gly Gly Arg Gly Gly Arg Gly Arg Gly Arg Gly 

340 345 350 

Gly Gly Arg Gly Gly Gly Gly Ala Gly Arg Gly Gly Gly Ala Ala Gly 

355 360 365 

Pro Arg Glu Gly Ala Ser Ser Pro Gly Ala Arg Arg Gly Glu Gin Arg 

370 - 375 380 

Arg Arg Gly Arg Gly Pro Pro Ala Ala Gly Ala Ala Gin Val Ser Ala 
385 390 395 400 

Arg Gly Arg Arg Ala Arg Gly Gin Arg Ala Gly Glu Glu Ala Gin Asp 

405 410 415 

Gly Leu Leu Pro Arg Gly Arg Asp Arg Leu Pro Leu Arg Pro Gly Asp 

420 425 430 

Ala Asn Gin Arg Ala Glu Arg Pro Gly Pro Pro Arg Gly Gly His Gly 

435 440 445 

Pro Val Asn Ala Ser Ser Ala Pro Asp Thr Ser Pro Pro Arg His Pro 

450 455 460 

Arg Arg Trp Val Ser Gin Gin Arg Gin Arg Leu Trp Arg Gin Phe Arg 
465 470 475 480 

Val Gly Gly Gly Phe Pro Pro Pro Pro Pro Ser Arg Pro Pro Ala Val 

485 490 495 

Leu Leu Pro Leu Leu Arg Leu Ala Cys Ala Gly Asp Pro Gly Ala Thr 

500 505 510 
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Arg Pro Gly Pro Arg Arg Pro Ala Arg Arg Pro Arg Gly Glu Leu He 

515 520 525 

Pro Arg Arg Pro Asp Pro Ala Ala Pro Ser Glu Glu Gly Leu Arg Met 

530 535 540 

Glu Ser Ser Val Asp Asp Gly Ala Thr Ala Thr Thr Ala Asd Ala Ala 
545 550 555 ' 550 

Ser Gly Glu Ala Pro Glu Ala Gly Pro Ser Pro Ser His Ser Pro Thr 

565 570 575 

Met Cys Gin Thr Gly Gly Pro Gly Pro Pro Pro Pro Gin Pro Pro Arg 

580 535 590 

Trp Leu Pro 
595 

<210> 188 

<211> 376 

<212> PRT 

<213> Homo sapien 

<400> 188 

Glu Met Arg Lys Phe Asp Val Pro Ser Met Glu Ser Thr Leu zvsp Gin 

1 5 10 'x5^' 

Pro Ala Met Leu Glu Thr Leu Tyr Ser Asp Pro His Tyr Arg Ala His 

20 25 30 

Phe Pro Asn Pro Arg Pro Asp Thr Asn Lys Asp Val Tyr Lys Val Leu 

35 40 45 

Pro Glu Ser Lys Lys Ala Pro Gly Ser Gly Ala Val Phe Glu Arg Asn 

50 55 60 

Gly Pro His Ala Ser Ser Ser Gly Val Leu Pro Leu Gly Leu Gin Pro 
65 70 75 80 

Ala Pro Gly Leu Ser Lys Ser Leu Ser Ser Gin Val Trp Gin Pro Ser 

35 90 95 

Pro Asp Pro Trp His Pro Gly Glu Gin Ser Cys Glu Leu Ser Thr Cys 

100 105 
Arg Gin Gin Leu Glu Leu lie Arg Leu Gin Met Glu Gin- Met Gin Leu 

115 120 125 

Gin Asn Gly Ala Met Cys His His Pro Ala Ala Phe Ala Pro Leu Leu 

130 135 140 

Pro Thr Leu Glu Pro Ala Gin Trp Leu Ser lie Leu Asn Ser Asn Glu 

150 155 160 

His Leu Leu Lys Glu Lys Glu Leu Leu lie Asp Lys Gin Arg Lys His 

165 ' 170 175 

He Ser Gin Leu Glu Gin Lys Val Arg Glu Ser Glu Leu Gin Val His 

180 135 190 

Ser Ala Leu Leu Gly Arg Pro Ala Pro Phe Gly Aso Val Cvs Leu Leu 

195 200 ■ 205 

Arg Leu Gin Glu Leu Gin Arg Glu Asn Thr Phe Leu Arg Ala Gin Phe 

210 215 220 

Ala Gin Lys Thr Glu Ala Leu Ser Lys Glu Lys Met Glu Leu Glu Lys 

230 235 240 

Lys Leu Ser Ala Ser Glu Val Glu lie Gin Leu He Arg Glu Ser Leu 

245 250 255 

Lys Val Thr Leu Gin Lys His Ser Glu Glu Gly Lys Lys Gin Glu Glu 

260 265 270 

Arg Val Lys Gly Arg Asp Lys His lie Asn Asn Leu Lys Lys Lys Cys 
275 280 285 
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Gin Lys Glu Ser Glu Gin Asn Arg Glu Lys Gin Gin Arg He Glu Thr 

Leu Glu Arg Tyr Leu Ala A^p Leu Pro Thr Leu gJu Asp His Gin Lys 

-»w-3 310 - 



315 



Gin Thr Glu Gin Leu Lys Asp Ala Glu Leu L^s Asn Thr Glu Leu lln 



325 



Glu Arg Val Ala Glu Leu Glu Thr Leu Leu Glu Asp Thr Gin lla Thr 

Cys Arg Glu Lys Glu Val Gin Leu G^u Ser Leu Arg Gin l^g Glu Ala 

360 

Asp Leu Ser Ser Ala Arg His Arg 
370 

<210> 189 
<2ll> 160 
<212> PRT 
<213> Homo sapien 

<400> 189 

Met Leu Glu Ala His Arg Arg Gin Arg His Pro Phe Leu Leu Leu Gly 
Thr Thr Ala Asn Arg Thr Gin Ser Leu ^sn Tyr Gly Cys He Hi Glu 
Asn Pro Gin Thr His Glu Val Leu uls Tyr Val Glu Lys Pro Ser Thr 
Phe lie ser Asp He He Asn t^s Gly He Tyr Leu Phe Ser Pro Glu 
Ala Leu Lys Pro Leu Arg Asp Val Phe Gin Arg Isn Gin Gin Asp Gly 



70 75 



Gin Leu Glu Asp Ser Pro Gly Leu Trp Pro Gly Ala Gly Thr He Arg 

8 5 SO 
Leu Glu Gin Asp Val Phe Ser Ala Leu Ala Gly Gin Gly Gin He Tyr 

val His Leu Thr Asp Gly He Trp Ser Gin He Lys Ser 111 Gly Ser 

•^■^^ 120 



Ala Leu Tyr Ala Ser Arg Leu Tyr Leu Ser Arg Tyr Oln Asp Thr His 

Pro Glu Arg Leu Ala Lys His Thr Pro Gly Gly HI Trp lie Arg Gly 

155 

<210> 190 
<211> 146 
<212> PRT 
<213> Homo sapien 

<400> 190 

Met Asp Pro Arg Ala Ser Leu Leu Leu Leu Gly Asn Val Tyr He His 
Pro Thr Ala Lys Val Ala Pro Ser Ala ial Leu Gly Pro Asn Hi Ser 
He Gly Lys Gly Val Thr Val Gly Glu Gly Val Arg Leu l^g Glu Ser 



35 40 45 



He Val Leu His Gly Ala Thr Leu Gin Glu His Thr Cys Val Leu His 
Ser He Val Gly Trp Gly Ser Thr Val Gly Arg T^ Ala Arg Val Glu 
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65 

Gly Thr Pro Ser Asp 

85 

Ser Glu Ser heu Phe 

100 

Leu Gly Cys Arg Val 
115 

He Val Leu Pro His 

130 
He Leu 
145 



70 75 
Pro Asn Pro Asn Asp Pro 

90 

Lys Asp Gly Lys Leu Leu 

105 

Arg lie Pro Ala Glu Val 
120 

Lys Glu Leu Ser Arg Ser 
135 



80 

Arg Ala Arg Met Asp 

95 

Pro Ala He Thr He 
110 

Leu He Leu Asn Ser 
125 

Phe Thr Asn Gin He 
140 



<210> 191 
<211> 704 
<212> PRT 
<213> Homo sapien 



<400> 191 
Glu Gly Gly Cys 
1 

Glu Pro Gly Pro 

20 

Glu He Val Asp 
35 

Ala Thr Arg Pro 

- 50 

Leu Ala Arg Arg 
65 

Leu Arg Ala Ala 

Ala Arg Ala Ala 

100 

Met His Met Met 
115 

Ser Leu Gly Arg 
130 

Phe Val Val Met 
145 

Ser Phe He Gly 

Glu Lys Leu Cys 

180 

Leu Pro Glu Leu 
195 

Leu Ala Leu Met 
210 

Asp Asn Lys His 
225 

Met Glu Glu Glu 

Val Leu Asp Ala 

260 

Val Gly Val He 
275. 

Asp Gly Gly Lys 



Ala Ala Gly Arg 
5 

Gly Pro Gly Ser 

Arg Ser Gin Leu 

40 

Arg Ala Ala Glu 
55 

Ala Thr Gly Asn 
70 

Ala Gly Leu Gly 
85 

Ser Lys Cys Gin 

Lys Leu Ser He 

120 

Ser Leu Asp Ala 
135 

Glu His Cys Leu 
150 

Gin Asn Lys Ser 
165 

Pro Glu Ala Ser 

Lys Thr Ala Val 

200 

Gin Lys Lys Leu 
215 

Leu Leu Ser Glu 
230 

Gly Met Val He 
245 

Asn Leu Cys Leu 

Asp Phe Ser Leu 

230 

Glu His Glu 



Gly Arg Glu Leu 
10 

Ala Leu Glu Pro 
25 

Pro Gly Pro Gly 

Gly Trp Ser Ala 

30 

Leu Ser Ala Ser 
75 

Gly Gly Asp Ser 
90 

Met Met Glu Glu 
105 

Lys Val Leu Leu 

Asp His Ala Pro 

140 

Lys His Gly Leu 
155 

Phe Phe Gly Pro 
170 

Asp He Ala Thr 
135 

Gly Arg Gly Arg 

Ala Asp Tyr Leu 

220 

Phe Tyr Glu Pro 
235 

Val Gly Leu Leu 
250 

Lys Gly Glu Asp 
265 

Tyr Leu Lys Asp 
He Thr Asp Val 



Glu Pro Glu Leu 
15 

Gly Glu Glu Phe 
30 

Asp Leu, Arg Ser 
45 

Pro He Leu Thr 

Cys Gly Ser Ala 

80 

Gly Asp Gly Thr 
95 

Arg Ala Asn Leu 
110 

Gin. Ser Ala Leu 
125' 

Leu Gin Gin Phe 

Lys Val Lys Lys 

160 

Leu Glu Leu Val 
175 

Ser Val A^rg Asn 
190 

Ala Trp Leu Tyr 
205 

Lys Val Leu He 

Glu Ala Leu Met 

240 

Val Gly Leu Asn 
255 

Leu Asp Ser Gin 
270 

Val Gin Asp Leu 
285 

Leu Asp Gin Lys 
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295 

Asn Tyr Val Glu Glu Leu Asn ar-<, u< r 

3 05 ^-"^ ^3 Ser Cys Thr Val Gly Asp 

Leu Gin Thr Lys He Asp Gly Leu Glu Lys ^hr Asn Se. I . t 

325 Leu Gin 

Glu Glu Leu Ser Ala Ala Thr Asp Arg lie Cvs r . 

340 ^ Lsu Gin Glu Glu 

Gin Gin Gin Leu Arg Glu Gin Asn Glu Leu He Aro r, 

355 3gQ " ^'■^ ^9 Glu Arg Ser Glu 

Lys ser val Glu Xle Thr Lys Gin Asp Thr Lys Val .^u Glu Thr 

JVr Lys Gin Thr Arg Gin Gly Leu Asp Glu Me. ser Asp Val Trp 

Lys Gin Leu Lys Glu Glu Lys Lys Val Arg Glu Leu Glu Lys G^u" 

Leu Glu Leu Gin Xle Gly Me. Lys Thr 'ol^ Me. Glu Xle Ala '.II .,3 

Leu Leu Glu Lys Asp Thr His Glu iys Gin Asd Th. t f/? 

435 ^ " ^^P Leu Val Ala Leu 

Arg Gin Gin Leu Glu Glu Val Lvs Ala tio ^ 

450 Asn Leu Gin Met Phe His 

Lys Ala Gin Asn Ala Glu Ser Ser r.^,, 

465 4,0 "'^'^ Gin Gin Lys Asn Glu Ala lie 

Thr Ser Phe Glu Gly Lys Thr Asn Gin Val Mel Ser Ser m.. r 

485 4 on Gin 

Mec Glu Glu Arg Leu Gin His S^r ri„ ^ 

cm His Ser Glu Arg Ala Arg Gin Gly Ala Glu 

Glu Arg Ser His Lys Leu- Gin Gin Glu Leu GJ^ ri . 

515 Arg He Gly Ala 

Leu Gin Leu Gin Leu Ser Gin Leu His Gl„ ri ^ 

530 535 "^^ Gin Gys Ser Ser Leu Glu 

Lys Glu Leu Lys Ser Glu Lys Glu Gin Ara ri. 

545 550 ^ "'^^ Arg Gin Ala Leu Gin Arg Glu 

Leu Gin His Glu Lys Asp Thr Ser Ser Leu llf, ^ ^ ' 

565 Arg Met Glu Leu Gin 

Gin val Glu Gly Leu Lys Lys Glu Leu ^g ciu Leu Gin A 

580 

Ala Glu l,eu Gla Lys He Cys Glu Glu Gin Glu Gin z.i 

595 ^ Ala Leu Gin Glu 

Met Gly Leu His Leu c;^:,r- o -r ^^^^ 

HIS Leu ser Gla ser Lys Leu Lys «,t Glu Asp He Lys 

=1. V.1 .s„ Gl„ «. Leu L.S Gl. HIS «, ^L" L.s Asp Gl. 
«e X^r His cys Gl„ Cys Glu Lys Gl„ se. He Se, 

.ys His HIS ^^s .sn cys Gly „1. ^ P.e Cys ,s„ TH. Se. 

Ser Asn Glu Leu Ala Leu Pro Ser Tvr Pr-^ r r, 

675 Val Arg Val Cys 

Asp Ser Cys His Thr Leu Leu Leu Gin A^cr rv o 

690 ^^"^ ^5 Ser Ser Thr Ala Ser 

700 

<210> 192 
<211> 331 
<212> PRT 
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100 

<213> Homo sapien 
<400> 192 

Arg Ala Gly Ala Ser Ala Met Ala Le,, a^-, , 
J ^ «ec A-a Leu Arg Lys Glu Leu Leu Lys Ser 

He Trp Tyr Ala Phe Thr Ala Leu 2^sd vll ri, t 

20 '^l" I-ys Ser Gly Lys Val 

Ser Lys Ser Gin Leu Lvs Val i^- ^° 

35 ^^"^ Asn Leu Tyr Thr Val Leu 

His He Pro His Asp Pro Val Ala L^,, n 

50 55 ""^^ Gi'-^ Glu His Phe Arg Asp Asd 

Asp Asp Gly Pro Val Ssr Ser rin oi ^ ^° 
. 65 ^^"^ Gly Tyr Met P^^ ^yr Leu Asn Lys 

Tyr He Leu Asp Lys Val Glu Glu Qiy Ala „ i 

as q ^ ^"^ Lys Glu His Phe 

Asp Glu Leu Cys Trp Thr Leu Thr A'^ jL r 

100 Asn Tyr Arg Ala Asp 

Ser Asn Gly Asn Ser Mec Leu Se- A^n ri. . 

lis ""^^ Asp Ala Phe- Arg Leu Tro 

Cys Leu Phe Asn Phe Leu Se- ri,. , 

130 '-^'^ l^^; ryr Pro Leu He Met Val 

- ASP Glu val Glu ry. Leu Leu Lys Lys Val ^eu" Ser Ser Met Ser 

- Glu Val ser Leu Gly Glu Leu Glu Glu III Leu Ala Gin Glu 'Jl 

Gin val Ala Gin Thr Thr Gly Gly Leu Ser Val Trp Gin P. 

180 P P-^s Leu Glu 

Leu Phe Asn Ser Glv Ara r^^ t= » .190 

-jj-y Arg cys Leu Aro Glv Vs l i-i,, » 

195 200 ^ ° "^^^ Leu 

Ser Met Ala He His Glu Vai Tv- cin n- r , 

210 ^' Leu He Gin Aso Val Leu 

Lys Gin Gly Tyr Leu Trp Lys Ara Glv r 

225 230 ^ ^'^^ Arg Asn Trp Ala 

Glu Arg Trp Phe Gin Leu Gin Pro <:e- Cv^ jl^ n ' 

24 5 ~ "^VS Tyr Phe Gly Se- 

Glu Glu Cys Lys Glu Lys Arg Gly He He r . ^ = = 

260 ^ Leu Asp Ala His Cys 

cys Val Glu val Leu Pro Asp Arg Asp Gly Lys Arg Cys ^ PHe Cys ' 
Val Lys Thr Ala Thr Arg Thr ^ oiu Met Ser Ala S^:^ Asp Thr Arg 
Gin Arg Gin Glu Trp Thr Ala Ala He Gin Met III He Arg Leu Gin 
Ala Glu Gly Lys Thr Ser Leu His Lys Asp III 



320 



<210> 193 
<2H> 475 
<212> PRT 
'=213> Homo sapien 

Lys .s"s« III 3„ 

-n A,„ ,5^ 
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20 25 ' 30 

Ser Ala Gly Asp Thr Ser Ala Ala His Gin Val Val Leu Gly Glu Asn 

35 40 45 

Leu lie Ala Thr Ala Leu Cys Leu Ser Gly Ser Gly Ser Gin Ser Asp 

50 55 60 

Leu Lys Asp Val Ala Ser Thr Ala Gly Glu Glu Gly Asp Thr Ser Leu 
65 70 75 80 

Arg Glu Ser Leu His Pro Val Thr Arg Ser Leu Lys Ala Gly Cys His 

85 90 95 

Thr Lys Gin Leu Ala Ser Arg Asn Cys Ser Glu Glu Lys Ser Pro Gin 

100 105 110 

Thr Ser lie Leu Lys Glu Gly Asn Arg Asp Thr Ser Leu Asp Phe Arg 

115 120 125 

Pro Val Val Ser Pro Ala Asn Gly Val Glu Gly Val Arg Val Asp Gin 

130 , 135 140 

Asp Asp Asp Gin Asp Ser Ser Ser Leu Lys Leu Ser Gin Asn lie Ala 
145 150 155 160 

Val Gin Thr Asp Phe Lys Thr Ala Asp Ser Glu Val Asn Thr Asp Gin 

165 170 . 175 

Asp lie Glu Lys Asn Leu Asp Lys Met Met Thr Glu Arg Thr Leu Leu 

180 185 190 

Lys Glu Arg Tyr Gin Glu Val Leu Asp Lys Gin Arg Gin Val Glu Asn 

195 200 205 

Gin Leu Gin Val Gin Leu Lys Gin Leu Gin Gin Arg Arg Glu Glu Glu 

210 215 220 

Met Lys Asn His Gin Glu He Leu Lys Ala He Gin Asp Val Thr He 
225 230 235 240 

Lys Arg Glu Glu Thr Lys Lys Lys He Glu Lys Glu Lys Lys Glu Phe 

245 250 255 

Leu Gin Lys Glu Gin Asp Leu Lys Ala Glu He Glu Lys Leu Cys Glu 

260 265 270 

Lys Gly Arg Arg Glu Val Trp Glu Met Glu Leu Asp Arg Leu Lys Asn 

275 280 285 

Gin Asp Gly Glu He Asn Arg Asn He Met Glu Glu Thr: Glu Arg Ala 

290 295 300 

Trp Lys Ala Glu lie Leu Ser Leu Glu Ser Arg Lys Glu Leu Leu Val 
305 310 315 320 

Leu Lys Leu Glu Glu Ala . Glu Lys Glu Ala Glu Leu His Leu Thr Tyr 

325 330 335 

Leu Lys Ser Thr Pro Pro Thr Leu Glu Thr Val Arg Ser Lys Gin Glu 

340 345 350 

Trp Glu Thr Arg Leu Asn Gly Val Arg He Met Lys Lys Asn Val Arg 

355 360 365 

Asp Gin Phe Asn Ser His He Gin Leu Val Arg Asn Gly Ala Lys Leu 

370 375 380 

Ser Ser Leu Pro Gin He Pro Thr Pro Thr Leu Pro Pro Pro Pro Ser 
385 390 395 400 

Glu Thr Asp Phe Met Leu Gin Val Phe Gin Pro Ser Pro Ser Leu Ala 

405 410 415 

Pro Arg Met Pro Phe Ser He Gly Gin Val Thr Met Pro Met Val Met 

420 425 430 

Pro Ser Ala Asp Pro Arg Ser Leu Ser Phe Pro He Leu Asn Pro Ala 

435 440 445 

Leu Ser Gin Pro Ser Gin Pro Ser Ser Pro Leu Pro Gly Ser His Gly 
450 455 460 
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Ar9 Asn Ser Pro Gly Leu Gly Ser Leu Val Ser 
465 470 

<210> 194 
<21i> 241 
<212> PRT 
<213> Homo sapien 

<400> 194 

Mec Ser Gly Glu Ser Ala Arg Ser Leu Gly Lys Gly Ser Ala Pro Pro 

10 15 
Gly Pro val Pro Glu Gly Sar He Arg He Tyr Ser Mec Arg Phe Cys 

^° 25 30 

Pro Phe Ala Glu Arg Thr Arg Leu Val Leu Lys Ala Lys Gly He Arg 

•35 40 45 

His Glu Val lie Asn He Asn Leu Lys Asn Lys Pro Glu Trp Phe Ph= 

Lys Lys Asn Pro Phe Gly Leu Val Pro Val Leu Glu Asn Ser Gin Gly 

70 75 ■ 

Gin Leu He Tyr Glu Ser Ala He Thr Cys Glu Tyr Leu Aso Glu Ala 

85 90 " 35 

Tyr Pro Gly Lys Lys Leu Leu Pro Asp Asp Pro Tyr Glu Lys Ala Cys 

100 105 110 

Gin Lys Mec He Leu Glu Leu Phe Ser Lys Val Pro Ser Leu Va^ Glv 

115 120 125 

ser Phe He Arc Ser Gin Asn Lys Glu Asp Tyr Ala Gly Leu Lys Glu 

130 135 140 

Glu Phe Arg Lys Glu Phe Thr Lys Leu Glu Glu Val Leu Thr Asn Lys 

Lys Thr Thr Phe Phe Gly Gly Asn Ser He Ser Mec He Asp Tyr ^eu 

165 170 17^ 

He Trp Pro Trp Phe Glu Arg Leu Glu Ala Mec Lys Leu Asn Glu Cys 

180 185 190 

Val Asp His Thr Pro Lys Leu Lys Leu Tro Mec Ala Ala" Mec Lys Glu 

o It^ 205 
Asp Pro Thr Val Ser Ala Leu Leu Thr Ser Glu Lys Asp Trp Gin Gly 

° 215 220 

Phe Leu Glu Leu Tyr Leu Gin Asn Ser Pro Glu Ala Cys Asp Tyr Gly 

230 235 240 



Leu 



<210> 195 
<2ll> 133 
<212> PRT 
<213> Homo sapien 

<400> 195 

Gin Thr Lys He Leu Glu Glu Asp Leu Glu Gin He Lys Leu Ser Leu 

Arg Glu Arg Gly Arg Glu Leu Thr Thr Gin Arg Gin Leu Met Gin Glu 

^° 25 30 

Arg Ala Glu Glu Gly Lys Gly Pro Ser Lys Ala Gin Arg Gly Se- Leu 

35 40 45 

Glu His Mec Lys Leu Ha Leu Arg Asp Lys Glu Lys Glu Val Glu Cys 
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50 55 60 

Gin Gin Glu His He His Glu Leu Gin Glu Leu Lys Asp Gin Leu Glu 

70 75 80 

Gin Gin Leu Gin Gly Leu His Arg Lys Val Gly Glu Thr Ser Leu Leu 

85 90 95 

Leu Ser Gin Arg Glu Gin Glu lie Val Val Leu Gin Gin Gin Leu Gin 

100 105 110 

Glu Ala Arg Glu Gin Gly Glu Leu Lys Glu Gin Ser Leu Gin Ser Gin 

115 120 125 

Leu Asp Glu Ala Gin Arg Ala Leu Ala Gin 
130 135 

<210> 196 
<211> 102 
<212> PRT 
<213> Homo sap i en 

<400> 196 

Mec Ser Lys Arg Lys Ala Pro Gin Glu" Thr Leu Asn Gly- Gly He Thr 

15 10 15 

Asp Met Leu Thr Glu Leu Ala Asn Phe Glu Lys Asn Val Ser Gin Ala 

20 25 30 

He His Lys Tyr Asn Ala Tyr Arg Lys Ala Ala Ser Val He Ala Lys 

35 40 45 

Tyr Pro His Lys He Lys Ser Gly Ala Glu Ala Lys Lys Leu Pro Gly 

50 55 60 

Val Gly Thr Lys He Ala Glu Lys He Asp Glu Phe Leu Ala Thr Gly 

70 . 75 SO 

Lys Leu Arg Lys Leu Glu Lys He Arg Gin Asp Asp Thr Ser Ser Ser 

85 90 * 95 " 

He Asn Phe Leu Thr Arg 

100 

<210> 197 
<211> 138 
<212> PRT 
<213> Homo sapien 

<400> 197 

Glu Ala Asn Glu Val Thr Asp Ser Ala Tyr Mec Gly Ser Glu Ser Thr 

Tyr Ser Glu Cys Glu Thr Phe Thr Asp Glu Asp Thr Ser Thr Leu Vai 

20 25 30 

His Pro Glu Leu Gin Pro Glu Gly Asp Ala Asp Ser Ala Gly Gly Ser 

35 40 45 

Ala Val Pro Ser Glu Cys Leu Asp Ala Met Glu Glu Pro Asp His Gly 

50 55 60 

Ala Leu Leu Leu Leu Pro Gly Arg Pro His Pro His Giy Gin Ser Val 

70 75 80 

He Thr Val He Gly Gly Glu Glu His Phe Glu Asp Tyr Gly Glu Gly 

85 90 ' 95 

Ser Glu Ala Glu Leu Ser Pro Glu Thr Leu Cys Asn Gly Gin Leu Gly 

iOO 105 110 

Cys Ser Asp Pro Ala Phe Leu Thr Pro Ser Pro Thr Lvs Arg Leu S-r 
115 120 125 



BNS0OCID:<WO 9938973A2 I > 



wo 99/38973 PCT/US99/0 1 642 

104 



Ser Lys Lys Val Ala Arg Tyr Leu His Gin 
130 1^5 

<210> 198 
<211> 100 
<212> PRT 
<213> Homo sapien 

<400> 198 

Met Gly Asp Val Lys Asn Phe Leu Tyr Ala Trp Cys Gly Lys Arg Lys 

is 10 15 

Met Thr Pro Ser Tyr Glu lie Arg Ala Val Gly Asn Lys Asn Arg Gin 

20 25 30 

Lys Phe Met Cys Glu Val Gin Val Glu Gly Tyr Asn Tyr Thr Gly Met 

35 40 " 45 

Gly Asn Ser Thr Asn Lys Lys Asp Ala Gin Ser Asn Ala Ala Arg Asp 

50 55 60 

Phe Val Asn Tyr Leu Val Arg He Asn Glu He Lys Ser Glu Glu Val 
^5 70 75 . 80 

Pro Ala Phe Gly Val Ala Ser Pro Pro Pro Leu Thr Asp Thr Pro Asp 

85 90 95 

Thr Thr Ala Asn 

100 

<210> 199 
<211> 127 
<212> PRT 
<213> Homo sapien 

<400> 199 

Met Val Lys Glu Thr Thr Tyr Tyr Asp Val Leu Gly Val Lys Pro Asn 

1 5 10-15 

Ala Thr Gin Glu Glu Leu Lys Lys Ala Tyr Arg Lvs Leu Ala Leu Lys 

20 25 ' 30 

Tyr His Pro Asp Lys Asn Pro Asn Glu Gly Glu Lys Phe Lys Gin He 

35 40 45 

Ser Gin Ala Tyr Glu Val Leu Ser Asp Ala Lys Lys Arg Glu Leu Tyr 

50 55 60 

Asp Lys Gly Gly Glu Gin Ala He Lys Glu Gly Gly Ala Gly Gly Gly 
^5 70 75 80 

Phe Gly Ser Pro Met Asp He Phe -Asp Met Phe Phe Gly Gly Gly Gly 

85 90 95 

Arg Met Gin Arg Glu Arg Arg Gly Lys Asn Val Val His Gin Leu Ser 

100 .105 110 

Val Thr Leu Glu Asp Leu Tyr Asn Gly Ala Thr Arg Lys Leu Ala 
115 120 125 

<210> 200 

<211> 90 

<212> PRT 

<213> Homo sapien 

<400> 200 

Met Ala Cys Pro Leu Asp Gin Ala He Gly Leu Leu Val Ala He Phe 
1 5 10 15 
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His Lys Tyr Ser Gly Arg Glu Gly jsp Lys His Thr Leu Ser Lys Lys 
Glu Leu Lys Glu Leu He Gin Lys Glu Leu Thr He Gly Ser Lys Leu 
Gin ASP Ala Glu He Ala Arg IL Met Glu Asp Leu Isp Arg Asn Lys 
ASP Gin Glu val Asn Phe Gin Glu Tyr Val Thr IL Leu Gly Ala Leu 
Ala Leu He Tyr Asn Glu Ala Leu Lys Gly ®° 



85 

<210> 201 
<211> 120 
<212> PRT 
<213> Homo sapien 



90 



Me. Glu Thr P.O Ser Gin Arg Arg Ala- Thr Arg Ser Gly Ala Gin Ala 
ser ser Thr Pro Leu Ser Pro Thr Arg II Thr Arg Leu Gin Glu Lys 
Glu ASP Leu Gin Glu Leu Asn Asp l^g Leu Ala Val Tyr iL Asp Arg 
val Arg Ser Leu Glu Thr Glu Isn Ala Gly Leu Arg Arg He Thr 

Glu ser Glu Glu Val Val Se'r Arg Glu Val Ser lly He Lys Ala Ala 
Tyr Glu Ala Glu Leu Gly Asp Ala Arg Lys Thr Leu Asp Ser Val IL 
Lys Glu Arg Ala Arg Leu Gin Leu Glu IL Ser Lys Val Arg g!u Glu 



100 

Phe Lys Glu Leu Lys Ala Arg Asn 

120 

<210> 202 
<211> 177 
<212> PRT 
<213> Homo sapien 



105 



110 



<400> 202 

Met Ala Ala Gly Val Glu Ala Ala'Ala Glu Val Ala Ala Thr Glu He 
Lys Mec Glu Glu Glu Ser Gly Ala Pro G^y Val Pro Ser Gly Asn Gly 
Ala Pro Gly Pro Lys Gly Glu Gly gL Arg Pro Ala Gin Isn Glu Lys 
Arg Lys Glu Lys Asn He Lys l^g Gly Gly Asn Arg Phe Glu Pro Tyr 
Ala Asn Pro Thr Lys Arg "^r Arg Ala Phe lie rL Asn He Pro Phe 
ASP val Lys Trp Gin Ser Leu Lys Asp Leu Va'l Lys Glu Lys Val G^y 
Glu val Thr Tyr Val Glu Leu Leu Me. Isp Ala Glu Gly Lys ler Arg 
Gly Cys Ala Val Val Glu Phe Lys Mel Glu Glu Ser Met lyl Lys Ala 
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115 120 



Ala Glu Val Leu Asn Lys His Ser Leu Ser Gly Arg Pro Leu Lys Val 
Lys Glu ASP Pro Asp Gly Glu His Ala Arg Arg HI „et Gin Lys Ala 
Gly Arg Leu Gly Ser Thr Val Phe Val Ala ^sn Leu Asp Tyr Lys III 
Gly ' "° 



175 



<210> 203 
<211> 164 
<212> PRT 
<213> Homo sap i en 



<400> 203 

Met Arg Leu Ala Val Gly Ala Leu Leu Val Cys Ala Val Leu Gly Leu 

Cys Leu Ala Val Pro Asp Lys Thr Val l^g Trp Cys Ala Val Ser Glu 

4S u 2 5 

His Glu Ala Thr Lys Cys Gin Ser Phe Arg Asp His Mec Lys Ser Val 

He Pro ser Asp Gly Pro Ser Val Ala Cys Val Lys Lys Ala Ser Tyr 

Leu ASP Cys He Arg Ala He Ala Ala Asn Glu Ila Asp Ala Val Thr 

Leu ASP Ala Gly Leu Val Tyr Asp Ala Tyr IL Ala Pro Asn Asn Leu 

Lys Pro val Val Ala Glu Phe lyr Gly ler Lys Glu Asp Pro Gin Thr 

Phe Tyr Tyr Ala Val Ala Val Val ^ys Lys Asp Ser Gly P^e Gin Met 

120 2.2 
Asn Gin Leu Arg Gly Lys Lys Ser Cys His Thr Gly Leu Gly Arg Ser 

Ala Gly Trp Asn He Pro He Gly Leu Leu Tyr Cys Asd Leu Pro Glu 

150 ^ 

Pro Arg Lys Pro 



<210> 204 
<211> 241 
<212> PRT 
<213> Homo saoien 



<400> 204 

Mec ser Gly Glu Ser Ala Arg Ser Leu Gly Lys Gly Ser Ala Pro Pro 

10 

Gly Pro Val Pro Glu Gly Ser 11^ Ara Ti^ t,,>- c^^ ^ ^ 

^ ^-^^ ^/T^ Ser Mec Arg Phe Cvs 

20 25 ' 

Pro Phe Ala Glu Arg Thr Arg Leu Val Leu Lys Ala Lys G^y He Arg 
His Glu val He Asn He Asn Leu Lys Asn Lys Pro Glu Trp Phe Phe 
Lys Lys Asn Pro Phe Gly Leu Val Pro Val Leu Glu Asn Ser Gin Gly 



80 
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Gin Leu He Tyr Glu Ser Ala He Thr Cys Glu Tyr Leu Asp Glu Ala 

85 90 95 

Tyr Pro Gly Lys Lys Leu Leu Pro Asp Asp Pro Tyr Glu Lys Ala Cys 

100 105 110 

Gin Lys Met He Leu Glu Leu Phe Ser Lys Val Pro Ser Leu Val Gly 

lis 120 125 

Ser Phe He Arg Ser Gin Asn Lys Glu Asp Tyr Asp Gly Leu Lys Glu 

135 140 
Glu Phe Arg Lys Glu Phe Thr Lys Leu Glu Glu Val Leu Thr Asn Lvs 
145 150 155 

Lys Thr Thr Phe Phe Gly Gly Asn Ser He Ser Met He Asp Tyr Leu 

165 170 175 

He Trp Pro Trp Phe Glu Arg Leu Glu Ala Met Lys Leu Asn Glu Cys 

180 185 190 

Val Asp His Thr Pro Lys Leu Lys Leu Trp Met Ala Ala Met Lys Glu 

195 200 205 

Asp Pro Thr Val Ser Ala Leu Leu Thr Ser Glu Lys Asp Trp Gin Gly 

210 215 220 

Phe Leu Glu Leu Tyr Leu Gin Asn Ser" Pro Glu Ala Cys Asp Tyr Glv 
225 230 235 240 

Leu 



<210> 205 
<211> 160 
<212> PRT 
<213> Homo sapien 

<400> 205 

Met Gin He Phe Val Lys Thr Leu Thr Gly Lys Thr He Thr Leu Glu 

^ 10 15 

Val Glu Pro Ser Asp Thr He Glu Asn Val Lys Ala Lys He Gin Asp 

20 25 30 

Lys Glu Gly He Pro Pro Asp Gin Gin Arg Leu He Phe Ala Gly Lys 

^5 40 45 

Gin Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn He Gin Lys Glu 

^° 55 60 

Ser Thr Leu His Leu Val Leu Arg Leu Arg Gly Gly Met Gin He Phe 

' " "75 8 0 

Val Lys Thr Leu Thr Gly Lys Thr He Thr Leu Glu Val Glu Pro Ser 

85 90 95 

Asp Thr He Glu Asn Val Lys Ala Lys He Gin Asp Lys Glu Gly He 

100 105 
Pro Pro Asp Gin Gin Arg Leu He Phe Ala Gly Lys Gin Leu Glu Asp 

115 120 125 

Gly Arg Thr Leu Ser Asp Tyr Asn He Gin Lys Glu Ser Thr Leu His 

1^0 135 140 

Leu Val Leu Arg Leu Arg Gly Gly Met Gin He Phe Val Lys Thr Leu 

150 155 160 

<210> 206 
<2ll> 197 
<212> PRT 
<213> Homo sapien 
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<400> 206 
Thr Ser Pro Ser 
X 

Leu He Tyr Asn 

20 

Leu Ser Ser Glu 
35 

Gly Val Val Gly 
50 

Phe Gly Pro Thr 
65 

Thr Gly Gly Glu 

Pro Arg Leu Pro 

100 

Gly Pro Gly Ser 
115 

Tyr Ser Gin Gin 
130 

Arg Cys Glu Ala 
145 

Gly Gly Arg Cys 

Asp Pro Asp Ala 

180 

His His Thr Glu 
195 



Glu Ala Cys Ala 
5 

Gly Ala Leu Pro 

Cys Asn Pro His 

40 

Arg Arg Cys Asp 
55 

Gly Cys Gin Gly 
70 

His Cys Glu Arg 
85 

Tyr Gly Gly Gin 

Gin Arg His Phe 

120 

He Val Cys His 
135 

Cys Ala Pro Gly 
150 

Gin Leu Cys Glu 
165 

Cys Asp Pro His 
Gly 



Pro Leu Leu He 
10 

Cys Gin Cys Asn 
25 

Gly Gly Gin Cys 

Leu Cys Ala Pro 

60 

Ala Cys Leu Gly 
75 

Cys He Ala Gly 
90 

Cys Arg Pro Cys 
105 

Ala Thr Ser Cys 

Cys Arg Ala Gly 

140 

His Phe Gly Asp 
155 

Cys Ser Gly Asn 
170 

Thr Gly Gin Cys 
185 



Ser Leu Ser Thr 
1 5 

Pro Gin Gly Ser 
30 

Leu Cys Lys Pro 
45 

Gly Tyr Tyr Gly 

Cys Arg Asp His 

80 

Phe His Gly Asp 
95 

Pro Cys Pro Glu 
110 

His Gin Asp Glu 
125 

Tyr Thr Gly Leu 

Pro Ser Arg Pro 

160 

He Asp Pro Met 
175 

Leu Arg Cys Leu 
190 



<210> 207 

<211> 175 

<212> PRT 

<213> Homo sapien 

<400> 207 

He He Arg Gin Gin Gly Leu Ala Ser Tyr Asp Tyr Val Arg Arg^Arg 

1 5 10 15 

Leu Thr Ala Glu Asp Leu Phe Glu Ala Arg He He Ser Leu Glu Thr 

20 25 30 

Tyr Asn Leu Leu Arg Glu Gly Thr Arg Ser Leu Arg Glu Ala Leu Glu 

35 40 45 

Ala Glu Ser Ala Trp Cys Tyr Leu Tyr Gly Thr Gly Ser Val Ala Gly 

50 55 60 

Val Tyr Leu Pro Gly Ser Arg Gin Thr Leu Ser He Tyr Gin Ala Leu 
•^^ 70 75 80 

Lys Lys Gly Leu Leu Ser Ala Glu Val Ala Arg Leu Leu Leu Glu Ala 

85 90 95 

Gin Ala Ala Thr Gly Phe Leu Leu Asp Pro Val Lys Gly Glu Arg Leu 

100 105 110 

Thr Val Asp Glu Ala Val Arg Lys Gly Leu Val Glv Pro Glu L^u His 

115 120 * 125 

Asp Arg Leu Leu Ser Ala Glu Arg Ala Val Thr Gly Tyr Arg Asp Pro 

130 135 140 

Tyr Thr Glu Gin Thr He Ser Leu Phe Gin Ala Met Lys Lys Glu Leu 

150 155 
He Pro Thr Glu Glu Ala Leu Arg Leu Trp Met Pro Ser Trp Pro 



BNSOOCID: <WO 993S973A2J_> 



wo 99/38973 PCT/US99/01642 

109 



165 2.7Q 

175 



<210> 208 
<211> 177 
<212> PRT 
<213> Homo sapien 



Met Ala Ala Cl^ Val Glu Ala Ala Ala Glu Val Ala Ala Thr Glu He 
I^ys Met Olu Glu Glu Ser Gly Ala Pro lly Val P.o Ser Gly Isn Gl,, 
Ala Pro Gly Pro Lys Gly Glu Gly Glu Arg Pro Ala Gin Isn Glu .ys 
Arg Lys Glu Lys Asn He Lys Arg Gly Gly Asn Arg ^He Glu Pro .yr 
Al. A.n P„ Thr I.ys Ajg p,, 

ASP V.I i.>,3 T.P ai„ se. ..u 30^ 
OX. val XHr jy. v.I clu ^ „^ 

oi. cy, ji. v.a v.i azu ™. J^o 

Ala Glu Val Leu Asn Lys His Ser <i-^ n^ . 

130 i,f ^^'^ ^9 Pro Leu Lys Val 

^ys Glu ASP Pro ASP Gly Glu His Ala Arg Arg Al'a Met Gin Lys Val 
Met Ala Thr Thr Gly Gly Met Gly Met Gly Pro Gly Gly Pro Gly ^e't 

He ^ 175 



<210> 209 
<2ll> 196 
<212> PRT 
<213> Homo sapien 

<400> 209 



Asp Leu Gin Asp Met Phe He Vai Hie: THr- n 
1 ^ i-xe va^. His Thr lie Glu Glu He Glu Gly 

X.eu He Ser Ala His Asp Gin Phe Lys Ser Thr Leu Pro Asp H .sp 
Arg Glu Arg Glu Ala He Leu Ala xL His Lys Glu Ala Oln Arg He 
Ala Glu ser Asn His He Lys IL Ser Gly Ser Asn ^ro Tyr Thr Thr 
Val Thr Pro Gin He lie Asn Ser Lys Trp Glu L^s Val Gin Gin Leu 
val Pro Lys Arg Asp His Ala Leu Leu Glu Glu Gin Ser Lys Gin gL 
ser Asn Glu His Leu Arg Arg Gin Phe II Ser Gin Ala Asn ^al Val 
Oly Pro Trp Xle Gin Thr Lys Met Glu Glu He Gly Arg III Ser He 



120 
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Glu Met Asn Gly Thr Leu Glu Asp Gin Leu Ser His Leu Lys Gin Tyr 
130 135 

Glu Arg Ser He Val Asp Tyr Lys Pro Asn Leu Asd Leu Leu Glu Gin 
145 150 155 ' 160 

Gin Hxs Gin Leu He Gin Glu Ala Leu He Phe Asp Asn Lys His Thr 

165 170 175^ 

Asn Tyr Thr Met Glu His He Arg Val Gly Trp Glu Gin Leu Leu Thr 

180 185 190 

Thr He Ala Arg 
195 

<210> 210 
<211> 156 
<212> PRT 
<213> Homo sap i en 

<400> 210 

Lys Leu Thr He Glu Ser Thr Pro Phe Asn Val Ala Glu Gly Lys Glu 

\ 5 10 - 15 

Val Leu Leu Leu Ala His Asn Leu Pro Gin Asn Arg He Gly Tyr Ser 

20 25 30 

Trp Tyr Lys Gly Glu Arg Val Asp Gly Asn Ser Leu He Val Gly Tyr 

35 40 45 

Val He Gly Thr Gin Gin Ala Thr Pro Gly Pro Ala Tyr Ser Gly Arg 

50 55 go 

Glu Thr He Tyr Pro Asn Ala Ser Leu Leu He Gin Asn Val Thr Gin 

70 75 80 

Asn Asp Thr Gly Phe Tyr Thr Leu Gin Val He Lys Ser Asp Leu Val 

85 90 95 

Asn Glu Glu Ala Thr Gly Gin Phe His Val Tyr Pro Glu Leu Pro Lys 

100 105 110 

Pro Ser He Ser Ser Asn Asn Ser Asn Pro Val Giu Asp Lys Asp Ala 

115 120 125 

Val Ala Phe Thr Cys Glu Pro Glu Val Gin Asn Thr Thr: Tyr Leu Trp 

130 135 140 

Trp Val Asn Gly Gin Ser Leu Pro Val Ser Pro Lys 
145 150 155 

<2i0> 211 

<211> 92 

<212> PRT 

<213> Homo sapien 

<400> 211 

Met Glu Ser Pro Ser Ala Pro Pro His Arg Trp Cys He Pro Trp Gin 

15 10 15* 

Arg Leu Leu Leu Thr Ala Ser Leu Leu .Thr Phe Tro Asn Pro Pro Thr 

20 25 ~ 30 

Thr Ala Lys Leu Thr He Glu Ser Thr Pro Phe Asn Val Ala Glu Gly 

35 40 45 

Lys Glu Val Leu Leu Leu Val His Asn Leu Pro Gin His Leu Phe Gly 

50 55 60 

Tyr Ser Trp Tyr Lys Gly Glu Arg Val Asp Glv Asn Arg Gin He He 
^5 70 75 80 

Gly Tyr Val He Gly Thr Gin Gin Ala Thr Pro Glv 
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85 90 

<210> 212 
<211> 142 
<212> PRT 
<213> Homo sapien 

<400> 212 

Glu Lys Gin Lys Asn Lys Glu Phe Ser Gin Thr Leu Glu Asn Glu Lys 

^ 10 15 

Asn Thr Leu Leu Ser Gin He Ser Thr Lys Asp Gly Glu Leu Lys Mec 

25 30 
Leu Gin Glu Glu Val Thr Lys Met Asn Leu Leu Asn Gin Gin He Gin 

35 40 45 

Glu Glu Leu Ser Arg Val Thr Lys Leu Lys Glu Thr Ala Glu Glu Glu 

55 gQ 
Lys Asp Asp Leu Glu Glu Arg Leu Mec Asn Gin Leu Ala Glu Leu Asn 

^° 75 80 

Gly Ser He Gly Asn Tyr Cys Gin Asp" Val Thr Asp Ala Gin II- Lvs 

85 90 95^ * 

Asn Glu Leu Leu Glu Ser Glu Mec Lys Asn Leu Lys Lys Cys Vai Ser 

100 105 
Glu Leu Glu Glu Glu Lys Gin Gin Leu Val Lys Glu Lys Th- Lys Val 

120 1^5 
Glu Ser Glu He Arg Lys Glu Tyr Leu Glu Lvs He Gin Gly 
130 135 140 

<210> 213 
<2ll> 142 
<212> PRT 
<213> Homo sapien 

<4 00> 213 

Gly Gly Tyr Gly Gly Gly Tyr Gly Gly Val Leu Thr Ala :Ser Asp Gly 

^ 10 15 

Leu Leu Ala Gly Asn Glu Lys Leu Thr Met Gin Asn Leu Asn Asp Arg 

20 25 30 

Leu Ala Ser Tyr Leu Asp Lys Val Arg Ala Leu Glu Ala Ala Asn Gly 
35 40 45 ^ 

Glu Leu Glu Val Lys He Arg Asp Trp Tyr Gin Lys Gin Gly Pro Glv 

55 60 
Pro Ser Arg Asp Tyr Ser His Tyr Tyr Thr Thr He Gin Asp Leu Arg 

75 80 
Asp Lys He Leu Gly Ala Thr He Glu Asn Ser Arg He Val Leu Gin 

85 90 95 

He Asp Asn Ala Arg Leu Ala Ala Asp Asp Phe Arg Thr Lys Phe Glu 

100 105 110 

Thr Glu Gin Ala Leu Arg Mec Ser Val Glu Ala Asp He Asn Gly Leu 

115 120 125 

Arg Arg Val Leu Asp Glu Leu Thr Leu Ala Arg Thr Asp Leu 
130 135 140 

<210> 214 
<211> 129 
<212> PRT 
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<213> Homo sapien 
<400> 214 

Val Met Arg Val Asp Phe Asn Val Pro Met hys Asn Asn Gin He Thr 

is 10 15 

Asn Asn Gin Arg He Lys Ala Ala Val Pro Ser He Lys Phe Cys Leu 

20 25 30 

Asp Asn Gly Ala Lys Ser Val Val Leu Met Ser His Leu Gly Arg Pro 

35 40 45 

Asp Gly Val Pro Met Pro Asp Lys Tyr Ser Leu Glu Pro Val Ala Val 

50 55 60 

Glu Leu Arg Ser Leu Leu Gly Lys Asp Val Leu Phe Leu Lys Asp Cvs 
" 70 75 80 

Val Gly Pro Glu Val Glu Lys Ala Cys Ala Asn Pro Ala Ala Gly Ser 

85 90 95 

Val He Leu Leu Glu Asn Leu Arg Phe His Val Glu Glu Glu Gly Lys 

100 105 110 

Gly Lys Asp Ala Ser Gly Asn Lys Val Lys Ala Glu Pro Ala Lys He 
H5 120 125- 

Glu 



<210> 215 
<211> 148 
<212> PRT 
<213> Homo sapien 

<400> 215 

Met Ala Thr Leu Lys Glu Lys Leu He Ala Pro Val Ala Glu Glu Glu 

1 5 10 3^5 

Ala Thr Val Pro Asn Asn Lys He Thr Val Val Gly Val Gly Gin Val 

20 25 30 

Gly Met Ala Cys Ala He Ser He Leu Gly Lys Ser Leu Ala Asp Glu 

3 5 4 0 4 5* 

Leu Ala Leu Val Asp Val Leu Glu Asp Lys Leu Lys G^y Glu Met Met 

50 55 60 

Asp Leu Gin His Gly Ser Leu Phe Leu Gin Thr Pro Lys He Val Ala 
^5 . 70 75 80 

Asp Lys Asp Tyr Ser Val Thr Ala Asn Ser Lys He Val Val Val Thr 

S5 90 95 

Ala Gly Val Arg Gin Gin Glu Gly* Glu Ser Arg Leu Asn Leu Val Gin 

100 105 110 

Arg Asn Val Asn Val Phe Lys Phe He He Pro Gin He Val Lys Tyr 

HS 120 125 

Ser Pro Asp Cys He He He Val Val Ser Asn Pro Val Asp He Leu 

130 135 140 

Thr Tyr Val Thr 
145 

<210> 216 
<211> 527 
<212> PRT 
<213> Homo sapien 

<400> 216 



% 
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Gin Arg Ala Pro Gly lie Glu Glu Lys Ala Ala Glu Asn Gly Ala Leu 

^5 10 15 

Gly Ser Pro Glu Arg Glu Glu Lys Val Leu Glu Asn Gly Glu Leu Thr 

20 25 30 

Pro Pro Arg Arg Glu Glu Lys Ala Leu Glu Asn Gly Glu Leu Arg Ser 

35 40 45 

Pro Glu Ala Gly Glu Lys Val Leu Val Asn Gly Gly Leu Thr Pro Pro 

50 - 55 60 

Lys Ser Glu Asp Lys Val Ser Glu Asn Gly Gly Leu Arg Phe Pro Atq 

V, 80 
Asn Thr Glu Arg Pro Pro Glu Thr Gly Pro Trp Arg Ala Pro Gly Pro 

S5 90 95 

Trp Glu Lys Thr Pro Glu Ser Trp Gly Pro Ala Pro Thr He Gly Glu 

100 105 110 

Pro Ala Pro Glu Thr Ser Leu Glu Arg Ala Pro Ala Pro Ser Ala Val 

115 120 125 

Val Ser Ser Arg Asn Gly Gly Glu Thr Ala Pro Gly Pro Lea Gly Pro 

135 140 
Ala Pro Lys Asn Gly Thr Leu Glu Pro Gly Thr Glu Arg Arg Ala Pro 
■^^^ ISO 155 

Glu Thr Gly Gly Ala Pro Arg Ala Pro Gly Ala Gly Arg Leu Asp Leu 

165 170 175 

Gly Ser Gly Gly Arg Ala Pro Val Gly Thr Gly Thr Ala Pro Gly Gly 

180 185 190 

Gly Pro Gly Ser Gly Val Asp Ala Lys Ala Gly Trp Val Asp Asn Thr 

195 200 205 

Arg Pro Gin Pro Pro Pro Pro Pro Leu Pro Pro Pro Pro Glu Ala Gin 

210 215 220 

Pro Arg Arg Leu Glu Pro Ala Pro Pro Arg Ala Arg Pro Glu Val Ala 

230 235 ^ 240 

Pro Glu Gly Glu Pro Gly Ala Pro Asp Ser Arg Ala Gly Gly Asp Thr 

245 250 255 

Ala Leu Ser Gly Asp Gly Asp Pro Pro Lys Pro Glu Arg Lys Gly Pro 

260 265 270 

Glu Met Pro Arg Leu Phe Leu Asp Leu Gly Pro Pro Gin Gly Asn Ser 

275 280 285 

Glu Gin He Lys Ala Arg Leu Ser Arg Leu Ser Leu Ala Leu oro Pro 

290 ^ 295 300 

Leu Thr Leu Thr Pro Phe Pro Gly Pro Gly Pro Arg Arg Pro Pro Trp 

3 05 210 -31C 

-J-Lu 315 ^20 

Glu Gly Ala Asp Ala Gly Ala Ala Gly Gly Glu Ala Gly Gly Ala Gly 

325 330 335 

Ala Pro Gly Pro Ala Glu Glu Asp Gly Glu Asp Glu Asd Glu Asp Glu 

340 345 * 350 

Glu Glu Asp Glu Glu Ala Ala Ala Pro Gly Ala Ala Ala Gly Pro Arg 

355 360 365 

Gly Pro Gly Arg Ala Arg Ala Ala Pro Val Pro Val Val Val Ser Ser 

3*^0 375 380 

Ala Asp Ala Asp Ala Ala Arg Pro Leu Arg Gly Leu Leu Lys Ser Pro 

385 390 iQ- 

-^r^u 393 

Arg Gly Ala Asp Glu Pro Glu Asp Ser Glu Leu Glu Arg Lys Arg Lys 

405 410 415 

Met Val Ser Phe His Gly Asp Val Thr Val Tyr Leu Phe Asp Gin Glu 

420 425 430 

Thr Pro Thr Asn Glu Leu Ser Val Gin Ala Pro Pro Glu Gly Asp Thr 
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435 440 445 

Asp Pro Ser Thr Pro Pro Ala Pro Pro Thr Pro Pro His Pro Ala Thr 
450 455 

Pro Gly Asp Gly Phe Pro Ser Asn Asp Ser Gly Phe Gly Gly Ser Phe 

470 475 
Glu Trp Ala Glu Asp Phe Pro Leu Leu Pro Pro Pro Gly Pro Pro Leu 

485 490 435 

Cys Phe Ser Arg Phe Ser Val Ser Pro Ala Leu Glu Thr Pro Glv Pro 

500 505 510 

Pro Ala Arg Ala Pro Asp Ala Arg Pro Ala Gly Pro Val Glu Asn 
515 520 525 
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